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Rules and Regulations
Title 16— COMMERCIAL 

PRACTICES
Chapter I— Federal Trade Commission

PART 15— ADMINISTRATIVE 
OPINIONS AND RULINGS

Origin of Imported Brush for Hair 
Roller

§ 15*386 O rigin o f  im ported  brush fo r  
hair roller.

(a) The Commission issued an ad
visory opinion with regard to the ques
tion of whether it is necessary to disclose 
the origin of the imported brush which 
is assembled with American made com
ponents to form a brush hair roller.

(b) It is proposed to produce a hair 
roller in the United States. The roller 
consists of three components: spiral 
spring, netting, and brush insert. The 
brush insert is manufactured in a foreign 
country. The spiral spring and netting 
are manufactured in the United States. 
All assembling is done in the United 
States. The cost of the brush accounts 
for less than 25 percent of the total cost 
of the hair roller as marketed. The ques
tion involved is whether the foreign ori
gin of the brush must be marked on the 
printed card which will be used in pack
aging the roller.

(c) The Commission expressed the 
opinion that, in the absence of any af
firmative representation that the product 
is made in the United States, or any 
other representation that might mislead 
the public as to the country of origin, 
and in the absence of other facts indicat
ing actual deception, the failure to mark 
the origin of the imported component 
would not be regarded by the Commis
sion as deceptive.
(38 Stat. 717, as amended; 15 U.S.C. 41-58)

Issued: November 17, 1969.
By direction of the Commission.
[seal] Joseph W. S hea,

Secretary.
[F.R. Doc. 69-13623; Filed, Nov. 17, 1969;

8:45 a.m.]

PART 15— ADMINISTRATIVE 
OPINIONS AND RULINGS

Tripartite Promotional Plan in Grocery 
Field

§ 1 5 .3 8 7  T ripartite prom otional p la n  in  
the grocery field .

(a) The Commission issued an advi
sory opinion with respect to a proposed 
tripartite promotional plan which pro
posed to secure advertising from pack
agers of food and grocery products and 
place ads in retail stores. The display ad 
will measure 22" x 21" and can be lo-

cated in the middle of the store with or 
without aisle directory information or it 
can be divided in half and placed on the 
wall of the store. Payments to stores 
would be calculated in terms of the num
ber of ads installed, the rate per ad to 
vary with the monthly traffic in the store, 
the minimum payment to be $4.25 per 
month per ad, and the smaller grocery 
stores will be paid more proportionally 
than larger stores. Competing retailers 
would be informed of the opportunity to 
participate in the plant through personal 
solicitations, advertisements in trade 
journals, and direct mailings to every 
grocery retailer in the country which has 
been in business for a period of at least 
6 months.

(b) The Commission stated that the 
proposed method of calculating pay
ments to stores, if implemented as stated, 
would not violate the requirements of 
proportionally equal terms in Guide 7 of 
the Commission’s Guides for Advertising 
Allowances and Other Merchandising 
Payments and Services (May 29, 1969). 
The proposed method of informing com
peting retailers of the opportunity to 
participate in the plan, if implemented in 
good faith, seems to satisfy the require
ments of Guide 13(a) (1). As long as non
food items and food items likely to be 
sold in stores other than supermarkets 
are not advertised a plan to provide 
availability to all grocery stores of all 
sizes would meet the requirements of 
availability to all competing customers as 
required by Guide 9. The proposed ad 
which can be used in an aisle or on the 
wall of a store would appear to be “usable 
in a practical business sense” in a store 
of any size. Thus the plan satisfies the 
requirements of Guide 9 that the plan 
“* * * should in its terms be usable in 
a practical business sense by all com
peting customers.” Therefore, no alter
native plan seems to be required in the 
absence of proof that some customers 
cannot in fact make use of the proposed 
ads.

(e) The Commission advised that were 
the plan implemented as proposed, the 
Commission would have no objection to 
it. The Commission pointed out that were 
the plan implemented in a different man
ner, the promoter, the supplier, and the 
retailer might be acting in violation of 
section 2(d) or (e) of the Clayton Act, as 
amended, and/or section 5 of the Federal 
Trade Commission Act.
(38 Stat. 717, as amended; 15 UJS.C. 41-58; 49 
Stat. 1526; 15 U.S.C. 13, as amended)

Issued: November 17,1969.
By direction of the Commission..
[seal] J oseph W. S hea,

Secretary.
[F.R. Doc. 69-13624; Filed, Nov. 17, 1969;

8:45 am.J

PART 15— ADMINISTRATIVE 
OPINIONS AND RULINGS

“Bonus” Portable Typewriter Offer
§ 1 5 .3 8 8  “ B onus”  portable typewriter 

offer .
(a) The Commission issued an ad

visory opinion relative to proposed ad
vertising of “bonus” typewriters. The 
proposed advertisement would offer a 
portable typewriter as a “bonus” to any 
one accepted for enrollment in a cor
respondence course. Readers were in
vited “to write for information,” but the 
prerequisites to the receipt of the “bonus” 
typewriter were not disclosed.

(b) The Commission advised that it 
“* * * is of the view that the advertise
ment in the circumstances described 
would be misleading and deceptive and 
in possible violation of section 5 of the 
Federal Trade Commission Act in sev
eral respects. For one thing, the “bonus” 
offer is to be a continuing offer, which 
means that the regular price for the 
training course of $595 includes the type
writer; the typewriter would not, there
fore, be a “bonus”. Also, the proposed 
advertisement does not make clear that 
what is being sold for a fee is a training 
course in motel management and that 
the so-called “bonus” typewriter is of
fered only in connection with such 
course.

(c) “Moreover, even were the type
writer to be given as a true bonus, as, for 
example, if a time-limited offer was made 
without a change in tuition, the proposed 
advertisement would still be deceptive 
and misleading because the terms and 
conditions for the receipt of the type
writer are not disclosed, including, it ap
pears, an advance payment of $595 tui
tion for a motel training course.

(d) “Furthermore, the proposed ad
vertisement is deceptive because, taken 
as a whole, it tends to convey the impres
sion that service is not being sold but, 
rather, that a gift is to be given to spe
cially qualified persons who are willing 
to consider a career in motel manage
ment.”
(38 Stat. 717, as amended; 15 U.S.C. 41-58)

Issued: November 17, 1969.
By direction of the Commission.
EsealI J oseph W. S hea,

Secretary.
[F.R. Doc. 69-13625; Filed, Nov. 17, 1969;

8:45 a.m.]

PART 15— ADMINISTRATIVE 
OPINIONS AND RULINGS

Disclosure of Foreign Assembly Oper
ations on Ladies’ Blouses

§ 1 5 .3 8 9  D isclosure o f  fo re ig n  assem bly  
operations on  lad ies’ b louses.

Ca) The Commission advised that it 
would not be necessary to disclose the 
foreign country of origin where certain
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assembly operations are performed on 
ladies’ blouses.

(b) Under the factual situation in
volved in the ruling, the synthetic fab
ric, buttons and thread will all be of 
domestic origin. The fabric will be cut 
in the United States and thereafter 
shipped to Trinidad where it will be as
sembled. Assembly operations in Trini
dad will consist of sewing, pressing and 
trimming. Approximately 26.4 percent 
of total production costs will be of for
eign origin, with the remaining 73.6 per
cent representing domestic costs.

(c) Concluding that a disclosure would 
not be required under section 4(b)(4) 
of the Textile Fiber Products Identifica
tion Act or section 5 of the FTC Act, the 
Commission said: “In the absence of any 
affirmative representation that the fin
ished product is made entirely in the 
United States, the Commission has con
cluded that it will not be necessary to 
disclose the nature and extent of the 
foreign operations performed on the 
ladies’ blouses.’’
(38 Stat. 717, as amended; 15 UJS.C. 41-58).

Issued: November 17, 1969.
By direction of the Commission.
[seal] Joseph W. S hea,

Secretary.
[F.R. Doc. 69-13626; Filed, Nov. 17, 1969;

8:45 a.m.]

Title 7— AGRICULTURE
Chapter IX— Consumer and Market

ing Service (Marketing Agreements 
and Orders; Fruits, Vegetables, 
Nuts), Department of Agriculture 

[Tangelo Reg. 38]
PART 905— ORANGES, GRAPEFRUIT, 

TANGERINES, AND TANGELOS  
GROWN IN FLORIDA

Limitation of Shipments
Findings. (1) Pursuant to the market

ing agreement, as amended, and Order 
No. 905, as amended (7 CFR Part 905, 34 
F.R. 12426), regulating the handling of 
oranges, grapefruit, tangerines, and tan- 
gelos grown in Florida, effective under 
the applicable provisions of the Agricul
tural Marketing Agreement Act of 1937, 
as amended (7 U.S.C. 60^-674), and upon 
the basis of the recommendations of the 
committees established under the afore
said amended marketing agreement and 
order, and upon other available informa
tion, it is hereby found that the limita
tion of shipments of tangelos, as herein
after provided, will tend to effectuate the 
declared policy of the act.

(2) The recommendation by the com
mittees, as to the minimum grade and 
sizes of tangelos in fresh shipments, re
flects their appraisal of current crop and 
market conditions. More restrictive size 
regulation should be made effective no 
later than November 17, 1969, because 
fresh tangelo shipments have increased 
substantially during the past week and 
market prices are weakening. The size of 
tangelos in the developing crop has in
creased since the inception of seasonal

regulation, hence, a larger minimum size 
together with continuation of the cur
rent minimum grade, as hereinafter spec
ified, is needed to maintain or increase 
returns to producers through a reduc
tion in the marketable supply for fresh 
shipment while providing consumers with 
more desirable tangelos of larger sizes. 
The recommendation by the committees 
also reflects their appraisal of the poten
tial marketing situation during the week 
in which Thanksgiving Day occurs and 
for the period immediately following. 
Historically, there has been heavy pur
chasing of fresh tangelos in the terminal 
markets prior to Thanksgiving Day fol
lowed by a period of slow movement im
mediately following the holiday. Inordi
nate shipments in the period of slow 
movement tend to depress market prices 
and returns to growers. Hence, the cur
tailment of tangelo shipments, as here
inafter specified, is necessary to prevent 
a buildup of tangelo supplies in the mar
kets during and immediately following 
the Thanksgiving Day week in order to 
prevent unduly depressed market prices 
and returns to growers.

(3) It is hereby further found that it 
is impracticable, unnecessary, and 
contrary to the public interest to give 
preliminary notice, engage in public rule- 
making procedure, and postpone the 
effective date of this regulation until 30 
days after, publication thereof in the 
F ederal R egister (5 U.S.C. 553) in that 
the time intervening between the date 
when information upon which this regu
lation is based became available and the 
time when this regulation must become 
effective in order to effectuate the de
clared policy of the act is insufficient; a 
reasonable time is permitted, under the 
circumstances, for preparation for such 
effective time; and good cause exists for 
making the provisions hereof effective 
not later than November 17, 1969. Do
mestic shipments of Florida tangelos are 
currently regulated by grade and size 
pursuant to Tangelo Regulation 37 (34 
F.R. 14379), and, unless sooner termi
nated or modified, will continue to be so 
regulated through September 13, 1970; 
determinations as to need for, and ex
tent of, regulation under § 905.52(a) (3) 
of the order must await the development 
of the crop and the availability of in
formation about the demand for such 
fruit; the recommendation and support
ing information for regulation of tangelo 
shipments subsequent to November 17, 
1969, and for limiting the total quantity 
of fresh tangelos by prohibiting the ship
ment thereof pursuant to § 905.52(a) (3) 
during the period November 25, through 
November 27, 1969, as herein provided, 
were promptly submitted to the De
partment after an open meeting on 
November 11, 1969, to consider rec6m- 
mendations for such regulation, after 
giving due notice of such meeting, and 
interested persons were afforded an op
portunity to submit their views at this 
meeting; information regarding the 
provisions of the regulation recom
mended by the committee has been 
disseminated among shippers of tangelos, 
grown in the production area, and this 
regulation will not require any special 
preparation on the part of the persons

subject thereto which cannot be com
pleted by the effective time hereof. 
§ 9 0 5 .5 1 8  T angelo  R egu lation  38 .

(a) Order: (1) Tangelo Regulation 37 
(34 F.R. 14379) is hereby terminated 
November 17, 1969.

(2) During the periods from Novem
ber 17, to November 25, 1969, and from 
November 28, 1969, through Septem
ber 13, 1970, no handler shall ship be
tween the production area and any point 
outside thereof in the continental United 
States, Canada, or Mexico:

(i) Any tangelos, grown in the pro
duction area, which do not grade at least 
U.S. No. 1; or

(ii) Any tangelos, grown in the pro
duction area, which are smaller than 
2%<3 inches in diameter, except that a 
tolerance of 10 percent, by count, of 
tangelos smaller than such minimum 
diameter shall be permitted, which toler
ance shall be applied in accordance with 
the provisions for the application of tol
erances, specified in the U.S. Standards 
for Florida Oranges and Tangelos Pro
vided, That during any week of the 
periods specified in this subparagraph
(2), any handler may ship a quantity of 
tangelos which are smaller than the size 
prescribed in this subdivision (ii) if (a) 
the number of standard packed boxes of 
such smaller tangelos does not exceed 
25 percent of the total shipments of 
tangelos by such handler during the last 
previous week, within the current fiscal 
period, in which he shipped tangelos; 
and (b) such smaller tangelos are of a 
size not smaller than 2%$ inches in diam
eter, except that a tolerance of 10 per
cent, by count, of tangelos smaller than 
such minimum diameter shall be per
mitted, which tolerance shall be applied 
in accordance with the provisions for 
the application of tolerances specified in 
said U.S. Standards for Florida Oranges 
and Tangelos.

(3) During the period from Novem
ber 25, through November 27, 1969, no 
handler shall ship between the produc
tion area and any point outside thereof 
in the continental United States, Canada, 
or Mexico, any tangelos, grown in the 
production area.

(b) Terms used in the amended mar
keting agreement and order shall, when 
used herein, have the same meaning as 
is given to the respective term in said 
amended marketing agreement and 
order; and terms relating to grade and 
diameter, as used herein, shall have the 
same meaning as is given to the respec
tive term in the U.S. Standards for Flor
ida Oranges and Tangelos (§§ 51.1140- 
51.1178 of this title) ; the term “week” 
shall mean the 7-day period beginning 
at 12:01 a.m., local time, on Monday of 
1 calendar week and ending at 12:01 
a.m., local time, on Monday of the fol
lowing calendar week.
(Secs. 1—19, 48 Stat. 31, as amended; 7 U.S.C. 
601-674)

Dated: November 14, 1969.
F loyd F. H edlund, 

Director, Fruit and Vegetable 
Division, Consumer and Mar
keting Service.

[F.R. Doc. 69-13705; Filed, Nov. 14, 1969;
11:26 a.m.]
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Title 14— AERONAUTICS AND 
SPACE

Chapter I—-Federal Aviation Adminis
tration, Department of Transportation

SUBCHAPTER C— AIRCRAFT 
[Docket No. 9337; Amdt. 21-27]

PART 21— CERTIFICATION PROCE
DURES FOR PRODUCTS AND PARTS

PART 36— NOISE STANDARDS:
AIRCRAFT TYPE CERTIFICATION

Adoption of Noise Type Certification 
Standards and Procedures

This amendment adds new Part 36 to 
the Federal Aviation Regulations. The 
purpose of this amendment is to imple
ment 49 U.S.C. 1431 (Public Law 85-726, 
Title IV, § 611, as added Public Law 90- 
411, § 1, July 21, J.968, 82 Stat. 395), by 
prescribing noise standards for the type 
certification Of subsonic transport cate
gory airplanes and for the type cer
tification of subsonic turbojet powered 
airplanes regardless of category. This 
amendment also contains procedural 
changes to Part 21 of the Federal Avia
tion Regulations made necessary by the 
addition of new Part 36. This amend
ment initiates the noise abatement regu
latory program of the Federal Aviation 
Administration under the new statutory 
authority.

This amendment is based on a notice of 
proposed rule making (Notice 69-1) 
issued on January 3, 1969, and published 
in the Federal R egister on January 11, 
1969 (34 F.R. 453)::

I .  R ela tion  to  responsib ility  of a irport 
proprietors. Compliance with Part 36 is 
not to be construed as a Federal determi
nation that the aircraft is “acceptable,” 
from a noise standpoint, in particular 
airport environments. Responsibility for 
determining the permissible noise levels 
for aircraft using an airport remains 
with the proprietor of that airport. The 
noise limits specified in Part 36 are the 
technologically practicable and economi
cally reasonable limits of aircraft noise 
reduction technology at the time of type 
certification and are not intended to sub
stitute federally determined noise levels 
for those more restrictive limits deter
mined to be necessary by individual air
port proprietors in response to the locally 
determined desire for quiet and the 
locally determined need for the benefits 
of air commerce. This limitation on the 
scope of Part 36 is required for consist
ency with the responsibilities placed upon 
the airport proprietor by the U.S. Su
preme Court in Griggs v. Allegheny 
County, 369 U.S. 84 (1962). Consistent 
with this limited scope, this amendment 
specifies that the Federal Aviation Ad
ministration makes no determination, 
under Part 36, on the acceptability of the 
prescribed noise levels in any specific 
airport environment (see §§ 36.5 and 
36.1581(a)).

TL. Sum m ary o f public com m ents. A 
total of 1,428 public comments were re
ceived. These comments generally fell

RULES AND REGULATIONS
into two major groups. One major group 
contained approximately 1,000 comments 
from private citizens, citizen associations 
or committees, and local purport authori
ties, of which approximately 960 com
ments were identical form letters sub
mitted from the Los Angeles, Calif., area. 
The other major group included com
ments from aviation trade associations, 
aircraft manufacturers, and aircraft 
operators. With few exceptions, both ma
jor groups of commentators generally 
concluded that the standards in the 
notice should be changed, but for directly 
opposite reasons, the first group contend
ing that Congress intended greater re
ductions in noise levels than those pro
posed, and the second group contending 
that the statutory requirement to pre
scribe technologically practicable and 
economically reasonable noise standards 
could only be met with noise levels higher 
than those proposed.

tt t  C om m ents from  individual citizens. 
The above-mentioned 960 form letters 
stated that the noise standards should 
be “based on the technology available 
instead of that which would be the most 
advantageous to the airlines.” The FAA 
agrees that available technology must 
be applied in the reduction of aircraft 
nois?. The noise standards in this amend
ment are intended to accomplish this 
result consistent with the requirement 
in section 611(b) (4) that the Adminis
trator must consider whether the stand
ards are economically reasonable and 
technically practicable.

One person stated that proposed Part 
36 “does not adequately reflect the will 
of Congress in enacting Public Law 90- 
411, especially in the area of takeoff 
noise. In 1966-67, certain realistic stand
ards for noise limits were set. These 
limits have undergone various changes 
so that in the new Part 36 the prescribed 
limits represent a regression rather than 
progress in noise control.” While noise 
values discussed in 1966 and 1967 
were the best prediction then available 
concerning noise limits that might be 
reasonably achievable after the passage 
of a public law authorizing noise stand
ards in type certification, the subsequent 
studies and research accomplished dur
ing and after the period of the promul
gation of Public Law 90-411, and par
ticularly the FAA’s review of the greatly 
expanded economic studies conducted in 
response to Notice 69-1 have indicated 
that the noise levels in Appendix C of 
this amendment represent appropriate 
noise reductions under the statutory re
quirement that the Administrator must 
consider the economic reasonableness 
and technological practicability of the 
rule. For this same reason, it would not 
be appropriate, at this time, to require 
compliance with the prescribed noise 
levels at the takeoff measuring point sug
gested by this commentator, namely 3 
statute miles. However, as technology 
makes further reasonable noise reduc
tions possible, the FAA will act to insure 
that the lowest reasonable noise levels 
are achieved at the noise measurement 
points in this amendment. The commen
tator stated that the terms of the notice
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would not “bring about a reduction of 
aircraft noise in established communi
ties, as was the intent of Congress.” In 
fact, the noise levels for new type designs 
in this amendment are substantially 
lower than those associated with the 
current fleet of jet aircraft. ,

The commentator further stated that 
the takeoff test conditions in the notice 
prohibit the operators of new aircraft 
from using operating procedures that 
have heretofore been successful in mini
mizing noise over established residential 
areas. The FAA has not determined 
whether a minimum takeoff profile 
should be proposed in the form of op
erating regulations. However, pending 
the issuance of such operating regula
tions, the takeoff test conditions in this 
amendment, being type certification con
ditions only, do not in any way affect the 
operation of aircraft at airports.

One commentator stated that he as
sumed that the notice was intended to 
protect the public from adverse physio
logical and psychological effects, and 
that a noise envelope accomplishing this 
must be placed within airport boun
daries. The FAA agrees that protection 
of the public from the adverse effects of 
aircraft noise, by controlling the noise 
source, must be achieved by regulation 
consistent with the statutory obligation, 
on the part of the Administrator, to con
sider whether the regulations are eco
nomically reasonable, technologically 
practicable, and appropriate for the type 
of aircraft to which they apply. The FAA 
noise abatement regulatory program is 
intended to accomplish this objective 
with respect to the current state of the 
art. Further noise reductions will be re
quired as the technology of noise abate
ment progresses.

One commentator stated that the noise 
levels should be expressed as “1-pound 
pressure.” The FAA believes that its 
chosen unit of noise measurement (ef
fective perceived noise level in decibels) 
is far superior to the measurement of 
sound pressures alone. The commentator 
requested that the rule be extended to 
other classes of aircraft. The FAA agrees 
that a more complete solution of the air
craft noise problem requires that other 
classes of aircraft be considered for fu
ture rulemaking, and intends to do so as 
more fully discussed below.

Several comments requested that sonic 
boom protection be assured. While not a 
part of this rulemaking action, study of 
the sonic boom problem is continuing so 
that appropriate action can be taken 
specifically in that area.

One comment expressed concern that 
these noise standards may be a “two- 
edged sword” that may conflict with 
safety in operation at airports. The ques
tion of compatibility betwèen noise and 
airworthiness standards has been of pri
mary concern to the FAA throughout its 
noise abatement activities, and particu
larly in the development of the standards 
in this amendment. This amendment is 
drafted (see section 36.3) to ensure that 
the airplane meets the applicable air
worthiness requirements under all con
ditions in which noise compliance is
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shown, and that all procedures for show
ing noise compliance and all noise abate
ment information developed for the flight 
crew are consistent with the applicable 
airworthiu^s regulations. This amend
ment is thm drafted to ensure that the 
noise standards do not amend any air
worthiness standard but, rather, provide 
an entirely separate source of type cer
tification standards that must, in all 
cases, be compatible with the applicable 
airworthiness standards.

One comment stated that the FAA 
should limit the noise levels to those that 
do not exceed industrial health stand
ards, vehicle emission standards, con
struction welfare standards, or commer
cial activities standards, and the PAA 
should permit local standards to prevail 
if they are more stringent than FAA 
standards. It is agreed that the ultimate 
objective of aircraft noise abatement is 
the achievement of aircraft noise levels 
similar to, or lower than, those of other 
industrial operations. The PAA believes 
that this objective is to a significant de
gree achieved by this amendment at the 
measuring points prescribed in Appendix 
C (see, for example, U.S. Department of 
Labor occupational noise exposure stand
ards prescribed at 34 F.R. 7948 on May 20, 
1969). However, it is recognized that cer
tain locally desired noise levels may not 
be achievable within the constraints of 
49 U.S.C. 1431 which requires that eco
nomic reasonableness and technological 
practicability be considered in the issu
ance of noise standards by the FAA. This 
being the case, the FAA, in response to 
the Griggs decision (see above), recog
nizes the right of State or local public 
agencies, as the proprietors of airports, 
to issue nondiscriminatory restrictions 
with respect to the permissible level of 
noise that can be Created by aircraft 
using their airports. However, the FAA 
does not recognize any right of any State 
or local government agency that is not 
an airport proprietor to issue any regula
tion controlling the flight of aircraft for 
noise purposes. The relationship between 
Public Law 90-411 (49 U.S.C. 1431) and 
local government initiatives was spe
cifically discussed as follows in Senate 
Report 1353:

The courts have held that the Federal 
Government presently preempts the field of 
noise regulation insofar as it involves con
trolling the flight of aircraft. Local noise 
control legislation limiting the permissible 
noise level of all overflying aircraft has re
cently been struck down because it conflicted 
with Federal regulation of air traffic. Ameri
can Airlines v. Town of Hempstead, 272 F. 
Supp. 226 (U.S.D.C., E.D., N.Y., 1966). The 
court said, at 231, “The legislation operates 
in an area committed to Federal care, and 
noise limiting rules operating as do those of 
the ordinance must come from a Federal 
source.” H.R. 3400 would merely expand the 
Federal Government’s role in a field already 
preempted. It would not change this pre
emption. State and local governments will 
remain unable to use their police powers to 
control aircraft noise by regulating the flight 
of aircraft.

However, the proposed legislation will not 
affect the rights of a State or local public 
agency, as the proprietor of an airport, from 
issuing regulations or establishing require
ments as to the permissible level of noise
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which can be created by aircraft using the 
airport. Airport owners acting as proprietors 
can presently deny the use of their airports 
to aircraft on the basis of noise con
siderations so long as such exclusion is 
nondiscriminatory.

Just as an airport owner is responsible 
for deciding how long the runways will be, 
so is the owner responsible for obtaining 
noise easements necessary to permit the land
ing and takeoff of the aircraft. The Federal 
Government is in no position to require an 
airport to accept service by larger aircraft 
and, for that purpose, to obtain longer run
ways. Likewise, the Federal Government is 
in no position to require an airport to accept 
service by noiser aircraft, and for that pur
pose to obtain additional noise easements. 
The issue is the service desired by the air
port owner and the steps it is willing to take 
to obtain the service. In dealing with this 
issue, the Federal Government should not 
substitute its judgment for that of the States 
or elements of local government who, for the 
most part, own and operate our Nation’s 
airports. The proposed legislation is not de
signed to do this and will not prevent airport 
proprietors from excluding any aircraft on 
the basis of noise considerations.
One comment suggested that the FAA 
consider the use of certain sound
suppressing materials for buildings. 
While the use of such materials is en
couraged, the FAA does not have au
thority to regulate building construction 
practices around airports, and this 
amendment does not involve such 
regulation.

Other comments from individual citi
zens presented views similar to those 
discussed- above.

IV. Comments from citizens associa
tions and committees. One citizens com
mittee submitted comments identical to 
the 960 form letters from individuals re
questing that the use of available noise 
reduction technology should be required 
by the rule. As stated above) this amend
ment initiates a regulatory program that 
is intended-to insure the maximum noise 
reduction that is consistent with the 
statutory requirement to consider eco
nomic reasonableness and technological 
practicability.

One citizens association submitted the 
results of a noise study indicating that 
the introduction of commercial passen
ger traffic to their local airport would 
have large costs in their community and 
that the noise limits in the notice would 
not be acceptable in their com m un ity. 
Noise limits of 90 to 95 EPNdB were re
quested. The FAA is convinced after 
thorough study that the current state of 
the art in the field of aircraft noise re
duction simply does not allow the attain
ment of the requested noise levels, for 
the larger aircraft, consistent with the 
statutory requirement that economic 
reasonableness and technological prac
ticability be considered by the Admin
istrator in issuing noise abatement 
regulations. Further, the judicial deci
sions and the legislative history of Public 
Law 90-411 have made it clear that the 
Federal Government should not substi
tute its judgment for that of the airport 
operator in determining the service de
sired by the airport operator or the steps 
that the responsible airport operator is 
willing to take to obtain the service, and

that the Federal Government should rec
ognize the airport operator’s right to 
issue regulations or establish require
ments as to the permissible level of noise 
which can be created by aircraft using 
the airport (see Senate Report 1353). 
However, it should be pointed out that 
this amendment requires that takeoff 
noise levels may not exceed 93 EPNdB 
before trade-off, for aircraft with maxi
mum weights, of 75,000 pounds or less. 
The commentator also stated that the 
proposed rules do not account for tones 
such as high pitched whines. To the con
trary, as stated in the notice, the means 
of measurement, using the concept of 
effective perceived noise level (EPNL) in 
units of EPNdB, was developed to spe
cifically account for the effects of tones, 
among other factors, in order to evalu
ate the qualities of aircraft noise that are 
particularly offensive to persons on the 
ground. One comment consisted of an 
agenda for a meeting of a sound abate
ment coordinating committee that il
lustrated the extent of community 
concern with respect to ameliorating the 
effects of aircraft noise in the com
munity. The FAA encourages affected 
airport communities to make their needs 
known to the responsible airport authori
ties, and is committed to insuring that 
the aircraft that will use the airports 
incorporate all noise abatement design 
features that technology makes available 
and economically reasonable.

V. Comments from State and local au
thorities (including airport authorities). 
A comment from one airport commission 
recognized that the notice represents “no 
more than first steps toward an ambi
tious goal,” and concluded that, in issu
ing noise standards, the FAA should take 
full cognizance of the views of the airport 
neighbors, as well as the views of the 
aviation industry. The FAA agrees and 
has fully reviewed each of the many com
ments received from those members of 
the public that are directly affected by 
aircraft noise. The public docket has 
been extremely valuable in defining the 
magnitude of the airport noise problem 
that remains to be solved. These public 
comments have greatly assisted the FAA 
in determining, after analysis of all 
comments, that the many and substan
tial costs to be imposed on the air trans
portation industry by this amendment 
are reasonable and appropriate.

The commentator also submitted com
ments and analyses of the proposed rules 
prepared by a university professor. These 
comments make the following points: 
The commentator states that the views 
of airport neighbors were not taken into 
account. As stated above, the FAA has 
reviewed all comments from this seg
ment of the public and has found them 
useful and informative. The commenta
tor stated that the proposed levels are 
not adequate because they are not so
cially acceptable. Under the above-men
tioned statutory constraints, socially 
acceptable noise levels can only be re
quired insofar as they involve economi
cally reasonable burdens on the aircraft 
industry and are technologically prac
ticable. The commentator stated that
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the proposed regulations would allow 
aircraft to be noisier than present air
craft. To the contrary, the FAA believes 
that the noise values in Appendix C of 
this amendment represent actual noise 
levels significantly lower than those now 
generated by transport category or tur
bojet powered airplanes. The commen
tator stated that present airplanes 
should also be regulated. The FAA 
agrees, is now studying retrofit stand
ards, and will issue such standards as 
proposals for public comment at the 
earliest possible time. Pending 'the de
velopment of retrofit standards, § 21.93
(b) provides that', for transport category 
or turbojet powered airplanes already 
type certificated (i.e., the entire current 
U.S. jet fleet) all changes that may in
crease the noise levels created by those 
airplanes are “acoustical changes” in 
type design. As such, these changes 
would require the airplane to be sub
stantiated under, and meet, Part 36 as 
applicable to “acoustical changes” in 
type design (see § 36.1(c)). This feature 
will ensure that no further escalation 
of noise can occur in the current U.S. 
fleet of jet aircraft pending the issuance 
of retrofit requirements. The commen
tator stated that the noise values in the 
proposal, if issued as final rules, “will 
be hardened for all time and will never 
be improved.” To the contrary, the FAA 
is firmly committed to lowering the pre
scribed noise limits as fast as technology 
reasonably permits. This will not only be 
done during type certification, but also 
after certification in the form of retrofit 
requirements applying to aircraft opera
tors, where appropriate and economically 
reasonable.

The commentator stated that noise 
limits should not be related to airplane 
weights, since “it is the volume of noise 
produced that is critical, not the ma
chine that makes it.” The FAA agrees 
that weight is not related to the social 
or subjective acceptability of noise. 
However, weight is directly related to 
the amount of power or thrust needed 
by the airplane, and this factor is di
rectly related to the amount of noise 
reduction that can be required consistent 
with economic reasonableness. This 
amendment must reflect this fact. The 
commentator stated that the takeoff, 
sideline, and approach measuring points 
are inadequate since the airplane gen
erates noise during most of the takeoff 
and landing paths. The FAA believes 
that the prescribed measuring points in 
fact measure the capability of the air
craft to achieve maximum reasonable 
noise reductions at points representa
tive of frequently occurring distances 
between the aircraft and the airport 
neighborhoods. This comment appears 
to be related to the commentator’s state
ment that the airplane should not ex
ceed certain noise limits at any point 
along the takeoff and approach paths 
“where there are inhabited residences.” 
As stated above, the actual noise gener
ated at a given airport in operation is 
not a question for type certification, but 
involves the right of airport proprietors 
to limit the permissible levels of noise
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that can be created by aircraft using 
the airport. If further noise reduction 
must be achieved at a- given airport, the 
judicial decisions and the legislative his
tory of Public Law 90-411 have made it 
clear that this is a matter for the airport 
proprietor.

The commentator objected to the npise 
prediction allowance and the trade-off 
provisions of proposed Appendix C. For 
reasons discussed in connection with the 
comments from the aircraft manufac
turers, the noise prediction allowance is 
eliminated under this amendment. How
ever, the trade-off feature is maintained 
since the total noise exposure created 
by an airplane is related to the noise 
transmitted to all three measuring points 
(sideline, approach, and takeoff). It 
would, therefore, not be rational to deny 
a type certificate to an aircraft that only 
slightly exceeds the required noise levels 
at one or two points if the exceedances 
can, in fact, be made up or offset at the 
remaining measuring point(s), so that 
the net result is an aircraft whose total 
noise exposure is no worse than that of 
an aircraft that barely met the require
ments at all three measuring points. The 
commentator stated that the proposed 
rules do not insure that a noise approved 
airplane will be operated in the same 
manner as it was operated to obtain the 
approval. This comment is correct. Fur
ther, as stated above, the FAA has not 
determined whether a minimum takeoff 
profile should be proposed in the form 
of an operating rule. The commentator 
stated that any aircraft, pilots, or air
lines that continually violate the stand
ards met by the prototype aircraft should 
lose their certificates.

With respect to aircraft that no longer 
conform to the noise approved type de
sign, the FAA would consider action 
against the airworthiness certificate as 
in the case of any nonconformity with 
the type design. With respect to pilots 
and air carriers, the FAA has not ruled 
out the possibility of certificate sanctions 
related to noise abatement regulations. 
However, such action is not contemplated 
based on the type certification test pro
cedures since they do not, by themselves, 
regulate aircraft operators. The com
mentator stated that the proposals did 
not apply to takeoff and landing noise 
associated with supersonic aircraft 
(apart from sonic boom). The FAA 
agrees that civil supersonic airplanes 
should be regulated for takeoff and land
ing noise purposes (in addition to sonic 
boom) and is in the process of deter
mining what standards will allow the 
maximum use of available noise reduc
tion technology for such aircraft con
sistent with the statutory requirement 
that economic reasonableness be consid
ered. This is more fully discussed below.

One comment from a city manager 
stated, in addition to comments similar 
to those treated above, that the FAA 
should “take a more militant stand in 
favor of the general public and opposed 
to the private monetary interests of air
lines and aircraft manufacturers.” It 
should be emphasized that the FAA does 
not intend to “favor” or “oppose” any
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segment of the public in its noise abate
ment activities. Rather, the FAA intends 
to impartially administer the language 
of 49 U.S.C. 1431 in the light of the 
pertinent statements of congressional in
tent concerning the public law, such as 
the statement in Senate Report 1353 that 
“a completely quiet airplane will not be 
developed within the foreseeable future. 
However, with the technological and 
regulatory means now at hand, it is pos
sible to reduce both the level and the 
impact of aircraft noise. Within the 
limits of technology and economic feasi
bility, it is the view of the committee 
that the Federal Government must as
sure that the potential reductions are in 
fact realized.” The FAA intends to insure 
that its noise abatement regulatory pro
gram requires aircraft manufacturers to 
achieve the greatest noise reductions 
that are consistent with the economically 
reasonable limits of noise reduction 
technology.

Other State and local authorities sub
mitted comments similar to those dis
cussed above, and made the following 
additional points: One comment stated 
that the proposed regulation “should be 
in terms of noise exposure to residential 
uses with grants withheld if an airport 
has not made all residential areas with 
greater exposure compatible with the 
airport.” While the FAA agrees that the 
airport proprietor is responsible for as
suring compatibility of the airport with 
neighboring land uses, this amendment 
does not involve the grant or withhold
ing of any funds, but rather is limited to 
prescribing design standards that must 
be, met by aircraft manufacturers, for 
ndise abatement purposes, as a condition 
to FAA approval of their products. The 
commentator also stated that the pro
posed regulation should not permit non- 
compliance by manufacturers for eco
nomic reasons. Under 49 U.S.C. 1431, 
economic reasonableness and technolog
ical practicability must be considered by 
the Administrator in determining the 
noise limits that must be complied with.

One comment recommended that the 
FAA should “avoid the current prac
tice” under which pilots fly at full power 
up to the measuring device, reduce power 
over the measuring device, and then re
apply full power when out of range of 
the measuring device. While these 
amendments do not regulate the opera
tion of airplanes, it should be noted that 
the conditions of noise measurement 
under this amendment are intended to 
be sufficiently conservative to ensure 
that the noise values demonstrated dur
ing certification can be duplicated in 
operation under relatively high power 
or thrust conditions, so that noise levels 
demonstrated during type certification 
can be safely achieved by flight crews 
without the need for further power re
ductions over the measuring devices. 
Thus, these amendments require that nò 
power or thrust reductions may go below 
that power or thrust that will provide 
level flight with one engine inoperative, 
or below that power or thrust that will 
maintain a climb gradient of at least 4 
percent, whichevér power or thrust is
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greater. In addition, takeoff power or 
thrust is required, during the type certi
fication tests, from the start of the take
off to the point at which a substantial 
altitude above the runway is reached. 
These features of the type certification 
noise test should minimize the future 
incentive for flight crews to make large 
power reductions to satisfy airport noise 
limitations. This should insure that the 
noise levels obtained during type certi
fication can be used as dependable guides 
to airport planning at the local level.

One comment from a State aeronau
tics department stated that no compro
mise with 100 percent control of aircraft 
noise should be made except compro
mises made in the interest of safety. 
While the FAA agrees that safety must 
not be adversely affected by noise abate
ment actions, it should be noted that 
49 U.S.C. 1431 directs the FAA to con
sider economic reasonableness and tech
nological practicability, in addition to 
safety, in the issuance of noise abate
ment regulations.

One comment from the department of 
airports of a major city stated that more 
severe standards are necessary and par
ticularly that the lateral noise values 
allowed by the proposed standards would 
eventually force the acquisition of an 
additional block of homes paralleling 
one runway. FAA studies indicate that 
the lateral noise levels allowed by this 
amendment represent a substantial im
provement when compared with existing 
airplanes of the same weight. Further 
noise reductions will be required by the 
FAA as noise reduction technology pro
gresses. In any case, responsibility for 
assuring compatibility with land uses 
around the airport, such as by acquiring 
additional land, rests with the airport 
proprietor.

One comment representing the airport 
operators contained several of the points 
discussed above, and also made the fol
lowing suggestions for improving the 
regulation: The commentator stated 
that a noise limited weight should be 
established that is different from the 
airworthiness limited weight and that 
the FAA should permit the use of either 
weight depending on the noise sensitivity 
of the particular airport. While the FAA 
has considered such an approach as a 
possibility, it is now believed that the 
noise limited weights should be general 
operating limitations since: (1) A re
quirement for compliance with noise 
limits at low weights only would reduce 
industry incentive to achieve maximum 
reasonable noise reductions at the higher 
weights; and (2) the primary responsi
bility for ensuring that airport opera
tion is compatible with surrounding 
neighborhoods rests with the airport 
operator.

However, the FAA realizes that an un
just situation could result if an aircraft, 
for which a noise limited weight less 
than the airworthiness maximum weight 
is established under § 36.1581 (b), were 
required to operate at the lower weight 
from a particular airport or runway at 
which there is no noise problem what
soever. In order to accommodate these
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infrequent situations and at the same 
time prohibit a general erosion of the 
noise protection provided by Part 36, 
the FAA will handle these situations on 
a case-by-case basis, under the exemp
tion authority of section 601(c) of the 
Federal Aviation Act of 1958. Under that 
section, the Administrator would require 
proof that, in fact, there is no noise 
sensitivity associated with the particular 
airport or runway and that an exemp
tion from the requirement to comply 
with operating limitations (see § 91.31
(a )) is in the public interest. When such 
proof is made, appropriate limitations 
would be placed in the exemption to 
ensure that the resulting operation does 
not affect any noise sensitive areas. The 
concurrence of the affected airport op
erator would, of course, be required as 
a condition to the granting of such an 
exemption. All of this would be accom
plished under Part 11 of the Federal 
Aviation Regulations.

The commentator suggested that cer
tification should be denied until addi
tional noise reduction features have been 
incorporated in the airplane to permit 
additional noise reduction at the source. 
The FAA agrees with this concept and, 
as more fully discussed below, will not 
rely solely on the noise limits currently 
prescribed in Appendix C of Part 36 but 
will issue further regulations, during the 
type certification process, where neces
sary to insure that the maximum rea
sonable use of noise reduction technology 
is applied to the airplane. The commen
tator finally suggested that certification 
could be predicated on the use of higher 
thrust engines with no increase in maxi
mum takeoff weight, so that lower noise 
levels would result. The FAA intends to 
insure that the noise limits applied to 
aircraft insure that all economically 
reasonable and technologically prac
ticable design provisions are employed 
to reduce noise, including the use of 
power plants that provide the greatest 
noise reduction.

One comment from a State port au
thority stated that the standards in Part 
36 should be at least as stringent as 
those informally proposed by the FAA 
in 1966, namely, 106 EPNdB for very 
large aircraft. Information submitted 
under the FAA’s public rule making pro
cedures indicates that the noise values 
being considered in 1966 could not be 
prescribed, for those same airplane 
weights, consistent with the statutory 
requirement that economic reasonable
ness be considered. After thorough re
view of comments submitted, the FAA 
believes that this amendment contains 
the lowest noise levels that are currently 
economically reasonable and technolog
ically practicable for the very large air
craft mentioned by the commentator. 
However, as noise reduction technology 
develops, the FAA intends to ensure that 
the noise levels mentioned by the com
mentator, and lower noise levels, are 
achieved when the impact of such lower 
noise levels will be economically reason
able.

The commentator also stated that the 
noise measurement distances should be

reduced in order to protect more resi
dents. The objective of the noise limits 
specified at the measurement points in 
this amendment is to achieve all noise 
reduction that is economically reasonable 
and technologically practicable. There
fore, the measurement distances could 
not be shortened, consistent with the 
statutory requirement to consider tech
nological practicability and economic 
reasonableness, unless the noise levels 
were correspondingly raised over those 
contained in this amendment. Further, 
while no single set of measuring points 
can represent all airport/community 
situations, it is believed that the meas
urement points in this amendment are 
no less typical than those suggested by 
the commentator.

The commentator cited Department of 
Transportation and NASA studies con
cerning the progress that can and must 
be made in the field of aircraft noise 
reduction, and stated that “only by re
ducing to a minimum the geographic 
areas affected by maximum aircraft 

• noise levels can a compatible land use 
program be manageable.” The FAA rec
ognizes that much remains to be done. 
This amendment is but the first step, 
under 49 U.S.C. 1431, in a noise abate
ment regulatory program whose primary 
objective is that cited by the commen
tator, namely, the greatest protection of 
the greatest number of airport neighbors 
from aircraft noise by reducing af
fected noise sensitive areas to the ab
solute minimum consistent with the 
statutory requirement that the FAA 
must consider economic reasonableness 
and technological practicability relative 
to the affected aircraft.

The port authorities of two major 
metropolitan areas submitted comments 
containing many of the points discussed 
above, and in addition submitted the 
following comments: One commentator 
stated that a reasonable portion of the 
increased efficiency of new engine de
signs should be required to be absorbed 
in noise abatement. The FAA agrees. It is 
the intent of the FAA noise abatement 
regulatory program to insure that each 
new technological advance contributes its 
reasonable share to the ultimate solution 
of the noise problem. Both commentators 
mentioned that airport operators may 
have difficulty in monitoring and en
forcing noise standards determined as 
prescribed in this amendment, and one 
comment stated that the FAA should 
monitor and enforce, in operation, the 
noise levels prescribed in this amend
ment. It should be emphasized that noth
ing in this amendment is intended to 
substitute Federal judgment for that of 
the airport proprietor in the determina
tion of the noise levels, noise measure
ment, or noise evaluation techniques that 
are most responsive to the particular and 
unique noise problems facing each air
port proprietor.

VI. Comments from aviation trade 
associations (other than aircraft manu
facturers and operators). One comment 
stated that airline pilots are concerned 
about disparities between certification
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performance and actual operational per
formance “under line conditions.” The 
commentator stated that while the certi
fication procedures are acceptable for 
the purposes of noise certification test
ing, it should be made clear that the 
flight procedures in the NPRM are not 
necessarily representative of airline op
erating techniques nor will they neces
sarily produce the minimum amount of 
total noise exposure on the ground. As 
stated above, the FAA has not deter
mined whether a minimum takeoff pro
file should be proposed in the form of 
an operating rule. Consistent with 
safety, however, the FAA agrees that 
the airport proprietor should be per
mitted to issue any nondiscriminatory 
restrictions on the use of his airport for 
noise abatement purposes. Nothing in 
this amendment, or in any later promul
gated operating rule, will affect in any 
way the airport proprietor’s authority 
to determine the noise sensitivity of his 
neighbors and restrict the use of his air
port accordingly. Consistent with safety, 
and with this recognized authority in 
the airport proprietor, the procedures 
in Part 36 serve the following necessary 
purposes: First, by prescribing full power 
or thrust to a substantial altitude and 
substantial power or thrust after cutback 
of power or thrust; together with a speed 
of at least Va+10 knots, the type certi
fication procedures should insure that 
the resulting demonstrated noise levels 
are conservative so that the public will 
not be misled and so that flight crews 
can achieve these values with safe re
serves of power and speed. Secondly, by 
standardizing the measurement condi
tions, the type certification procedures 
insure that the resulting noise values 
have the same meaning for all aircraft 
of the same class so that valid compari
sons between those aircraft can be made.

The commentator stated that noise 
measurements made for aircraft follow
ing an approach angle of 3° with a toler
ance of ±0.5° must be corrected for the 
actual position in respect to the glide 
slope at the time the measurement was 
taken. The FAA believes that the intent 
of this comment is accounted for since 
section A36.3(c) (2) of Appendix A pro
vides that the EPNL values obtained 
from the measured approach path must 
be corrected to the reference flight path 
(i.e., approach path of 3° and aircraft 
height of 370 feet vertically above the 
approach measurement location).

The commentator stated that the rule 
should provide that all engines must be 
operating at the appropriate approach 
power or thrust settings for the specific 
procedure. The FAA agrees and has fur
nished specific approach test conditions, 
including power or thrust settings, in 
§ C36.9.

The commentator stated that the min
imum altitude for power cutback in 
§ C36.7(a) should be raised to 1,500 feet. 
This comment is not accepted since the 
altitudes prescribed in this part are be
lieved to be adequate for safety, and 
will allow a reasonable flexibility in the 
use of power in meeting the prescribed 
noise levels.
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The commentator stated that the min

imum speed for compliance with the 
takeoff test should be no less than 
“F2+ 2O knots or the maneuvering speed, 
whichever is greater.” The FAA believes 
that the speed V2+10 knots is an appro
priate and safe minimum speed for the 
takeoff noise test and that no higher 
s^eed, such as V---t-20 knots or the maneu
vering speed, is necessary for a valid and 
conservative demonstration of takeoff 
noise. ' -

The commentator stated that § C36.7 
should provide that flap settings must 
be consistent with those used during 
normal operations. The FAA believes 
that a constant airplane configuration 
is necessary throughout the takeoff noise 
test (C36.7(d)), as more fully discussed 
below. The applicant may select this 
configuration so that it is not inconsist
ent with normal operations.

One comment from an association rep
resenting the flight engineers stated that 
the notice of proposed rule making was 
acceptable as published.

One comment from a technical society 
made several editorial suggestions for 
improving Appendix B as proposed. 
Those comments are adopted. The com
ment also stated that the concept of 
Effective Perceived Noise Level (EPNL) 
is an imperfect one and therefore sug
gested that the regulations should pro
vide for an appeal to a panel or jury of 
listeners for comparison with known 
noise references. The FAA agrees that 
the concept of EPNL is imperfect and 
should be continuously refined to more 
adequately measure the qualities of air
craft noise that cause subjective annoy
ance. However, this comment is not ac
cepted since (1' no jury concept has been 
shown to be compatible with equal regu
lation of all applicants according to 
predictable well defined guidelines, and 
(2) it is believed that the concept of 
EPNL, as used in this amendment, is 
sufficiently precise, and responsive to 
the annoyance factors in aircraft noise, 
to provide a fair basis for insuring that 
all noise reduction technology that is 
currently economically reasonable and 
technologically practicable is applied to 
the airplane, and “to provide that all 
similar type designs are similarly 
regulated.

VII. Comments from aircraft manu
facturers and air carriers. Comments 
were received from an individual air 
carrier and from associations repre
senting aircraft manufacturers and air 
carriers.

The comment from the individual air 
carrier made the following suggestions: 
The commentator stated that the flap 
position used for takeoff and initial 
climb should be the largest deflection 
approved for takeoff at maximum 
weight, and that flap deflection should 
not be reduced before reaching the take
off measuring point. The commentator 
also stated that the initial climb speed 
should not be less than V2+IO knots or 
stall speed plus 40 knots, whichever is 
greater, and that no deceleration should 
be permitted in the initial climb speed 
from liftoff to the takeoff measuring
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point. The FAA agrees that a takeoff 
test airspeed of V2+IO knots is adequate 
for safety and will not preclude a valid 
noise test. This comment is therefore 
accepted with respect to the speed V2+IO 
knots. However, the FAA also believes 
that by requiring a constant takeoff 
configuration and takeoff power or 
thrust from the start of the takeoff to 
the point at which a substantial altitude 
is reached, Part 36 insures that the 
takeoff noise test is fully compatible with 
safe operating procedures. The com
mentator also stated that the approach 
speed should not be less than 130 per
cent of the stall speed plus 10 knots and 
should be essentially constant during 
the approach. The FAA agrees. As more 
fully discussed below, this was the in
tent of the term “reference airspeed” 
as used in the notice. Part 36 insures 
that the approach noise test is fully 
compatible with safe operating proce
dures by providing that the test must 
be conducted with the aircraft stabilized 
and following the prescribed glide angle 
at proper approach power or thrust for 
maximum allowable landing flap set
tings, with an approach speed of 1.30 
V.,+10 knots over the approach noise 
measuring point (see § C36.9). The 
commentator stated that the noise type 
certification procedures should be “com
patible with good and practicable oper
ating practices.” The FAA agrees, and 
believes that Part 36 contains proce
dures that can be duplicated practicably 
and safely in normal operations. The 
commentator further stated that all ref
erences to operating procedures should 
be deleted from the rule, and that the 
flight manual should contain perform
ance data instead. Apparently, the 
commentator, like several other persons 
who commented, assumed that operating 
procedures established during noise type 
certification and placed in the airplane 
flight manual were intended to be man
datory procedures for operators. This is 
not the case. The data and procedures 
developed under Part 36 are placed in 
the airplane flight manual as operating 
procedures and performance informa
tion only. In order to prevent further 
confusion, § 36.1581(a) provides that no 
operating limitations may be furnished 
under that section (except as provided 
in § 36.1581(b)). However, as stated 
above, operating rules may later be pro
posed. Such rules would be operating 
regulations amending Part 91 or 121 
rather than airplane flight manual op
erating limitations for noise abatement 
purposes.

The comments representing the air
craft manufacturers and air carriers 
contained analyses of the economic im
pact of the proposed rules, together with 
detailed recommendations for changing 
the regulations. Both commentators con
cluded that the proposed standards were 
so severe in their effects that the pro
posals violated the statutory requirement 
that economic reasonableness be ’ con
sidered. In addition, the comment rep
resenting the aircraft manufacturers 
stated that the notice of proposed rule
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making was unacceptable, should be dis
carded, and should be replaced in its 
entirety with an alternative noise type 
certification regulation prepared by the 
association representing the manufac
turers. Numerous changes were re
quested. However, in view of the large 
volume of detailed comments, only the 
most significant comments can be dis
cussed herein.

The most significant changes requested 
by the aircraft manufacturers and air 
carriers are as follows: (1) It was re
quested that the noise prediction allow
ance be eliminated; (2) it was requested 
that the minimum altitude for reduction 
of power or thrust be lowered from 1,000 
feet (as proposed) to 700 feet; (3) it 
was requested that the prescribed noise 
levels be relaxed, the air carrier com
ment requesting that the sliding scale of 
the noise levels with respect to aircraft 
weights be changed, and the manufac
turer’s comment stating that an increase 
of 2 EPNdB should be granted, across the 
board, particularly to allow a more re
laxed requirement for airplanes with 
high maximum weights; (4) it was re
quested that growth airplanes be allowed 
to increase noise levels above the “par
ent” airplane, and at least 2 EPNdB 
higher than the originally applied levels 
of Appendix C, provided that the growth 
airplane meets the applicable higher 
noise ceiling criteria; (5) it was re
quested that the power or thrust level 
required, after reduction of power or 
thrust during the takeoff test, be the 
power or thrust necessary to provide level 
flight in the event of engine failure, but 
not less than a climb equivalent of 4 
percent (as opposed to 6 percent as pro
posed ir the notice); (6) it was requested 
that the tradeoff provision be relaxed to 
provide for a maximum of 3 EPNdB at 
any one measuring point, with a total 
of 5 EPNdB to be offset at the remaining 
measuring points (as compared with the 
proposed values of 3 EPNdB and 2 
EPNdB, respectively); (7) it was re
quested that the distance for measuring 
sideline noise be extended from 0.25 
nautical mile to 0.35 nautical mile; 
(8) it was requested that the FA A issue 
all of the proposed regulatory material 
concerning the measurement and evalua
tion of noise (proposed as Appendices A 
and B respectively) in the form of non- 
regulatory Advisory Circulars; (9) it was 
requested that the FAA eliminate its in
tention to require each aircraft to be 
designed to be as quiet as practical dur
ing type certification, eliminate the an
nounced intent to achieve a low noise 
level or “floor” of 80 EPNdB and replace 
this approach with the concept of peri
odic reviews with industry “aimed at 
future noise reductions”; and finally, 
(10) it was stated that the initial appli
cation to type designs for which applica
tion was received prior to the effective 
date of Part 36 is not acceptable in 
principle.

A large volume of detailed economic 
data was submitted by the aircraft man
ufacturers and operators. This informa
tion was submitted in order to permit 
the FAA to establish the best possible 
understanding of the economic implica-
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tions of the proposed rule, in accordance 
with the requirement in section 611(b)
(4) of Public Law 90-411 that the Ad
ministrator “shall * * * c o n s i d e r  
whether any proposed standard, rule, or 
regulation is economically reasonable, 
technologically practicable, and appro
priate for the particular type of air
craft * * * to which it will apply.” The 
submitted data represented in detail the 
economic requirements of the air car
riers in the 1972 to 1975 time period, and 
covered a broad spectrum of airplane 
designs. For these aircraft, the data 
described the economic impact of the 
proposed rules with respect to aircraft 
design selection and performance, pro
pulsion requirements, the complex inter
relations between aerodynamics, acous
tics, and weight, and the resultant 
economic effects on payload, fuel re
quirements, runway requirements, and 
in particular the impact of these factors 
on route structures used by the air car
riers, from the shortest domestic routes 
to the longest intercontinental routes. 
The analysis included airplane operat
ing costs and the impact of these costs 
on airline system economics.

A thorough review of all data sub
mitted has convinced the FAA that the 
current state of the art of noise reduc
tion, as related to the impact of noise 
reduction on the economic life of af
fected aircraft, requires that certain 
modifications in the proposed rules be 
granted at this time for airplanes with 
more than three turbojet engines, be
cause of the weight and design mission 
requirements of those airplanes. These 
modifications could not be withheld by 
the FAA consistent with the statutory 
requirement to consider the economic 
reasonableness and technological prac
ticability of the rules. In addition, cer
tain changes are made, for all airplanes', 
that should not adversely effect the noise 
levels created by those airplanes.

First, it is believed that no adverse 
effect on the validity of the takeoff noise 
test will result if the requested change in 
power required after cutback is granted. 
This is true since the power necessary 
for a 4 percent climb gradient without 
failure of one engine, or a zero climb 
gradient after such failure, is still a high 
enough power setting so that the result
ing noise levels are conservative and can 
be duplicated easily and safely in opera
tion. This change is, therefore, made 
in § C36.7 of Appendix C. This change 
is an economically necessary relaxation 
for airplanes having more than three 
turbojet engines. For other airplanes, 
the requirement to maintain at least a 
zero climb gradient is sufficiently severe 
so that no real relaxation results.

Secondly, since it is not a relaxation, 
it is believed that the requested elimina
tion of the proposed noise prediction 
allowance can be accomplished with no 
adverse effect on noise levels. It is not 
understood why the industry regarded 
the noise prediction allowance as a re
striction since the allowance provided 
for exceedance privileges; above the nor
mal noise limits, if certain conditions 
were met. This amendment eliminates 
the allowance for noise prediction. Under

this amendment, no provision is per
mitted for exceeding the values obtained 
after applying the trade-off exceedance 
values. Thirdly, a limited relaxation is 
made in the definition of “major change” 
in type design in order to provide a clear 
noise limit within which growth of the 
airplane may proceed without the need 
for meeting amendments to Part 36 that 
are issued after the airplane is first type 
certificated. The notice of proposed rule 
making stated that any change that may 
increase the noise of the airplane would 
be classified as a “major change.” The 
FAA believes that this approach is still 
valid for airplanes that have not fully 
complied with Appendix C of Part 36, 
including all aircraft not type certifi
cated under Part 36, in order to insure 
that the escalation of aircraft noise has 
been stopped by this amendment. For 
these aircraft, no change from the no
tice is appropriate. However, the FAA 
recognizes that the aircraft manufac
turer requires a firm noise limit within 
which growth can occur under the rules 
applicable to the original type certifica
tion under Part 36. The FAA believes 
that this degree of certainty can be given 
the manufacturer, consistent with the 
public interest, for aircraft for which 
compliance was shown with the noise 
limits of Appendix C as applicable to the 
date of application for the original type 
certification under Part 36. However, in 
no case should aircraft growth, that may 
make the aircraft noisier than the origi
nal limits prescribed in Appendix C, be 
permitted.

This amendment permits aircraft that 
are quieter than Appendix C require
ments to grow up to the\ limits of Ap
pendix C with respect to noise. This 
relaxation does not satisfy the aircraft 
manufacturer's request that room for 
growth be added above the proposed Ap
pendix C values. However, the FAA be
lieves that the approach discussed above 
provides a reasonable balance between 
the manufacturer’s legitimate need for 
a certain and defined growth potential, 
and the public need for an orderly and 
progressive deescalation of aircraft 
noise. In short, §§ 21.93(b) and 36.1(c) 
will ensure that noise reduction tech
nology sufficient to achieve Appendix C 
limits must be applied before further 
aircraft growth can occur. This applies 
to the entire fleet of transport and jet 
airplanes now extant. The FAA believes 
that this priority of values is necessary 
in order to prevent a continual erosion 
in aircraft noise. It should be pointed 
out that this aspect of the rule merely 
limits future noise escalation and is no 
substitute for supplementary retrofit re
quirements that will later be adopted to 
effect a positive reduction in the noise 
of the current fleet. Finally, while the 
notice designated these changes as noise 
related “major changes,” this amend
ment redesignates them as “acoustical 
changes.” This editorial change, plus 
the statement in § 21.93(b) that “acous
tical changes” are so designated for the 
purpose of complying with Part 36 only, 
insure that no acoustical judgments will, 
in any way, alter the previously estab
lished criteria for determining whether
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a change in type design is “minor” or 
“major” for airworthiness purposes. 
Nothing in this amendment affects the 
distinction between minor and major 
changes for airworthiness purposes or 
affects the procedural or substantive re
quirements applicable to either kind of 
change. The proposed amendment to 
§ 21.115 is withdrawn in connection with 
this change.

With respect to the comment con
cerning application of Part 36 to aircraft 
for which type certification application 
was made prior to the effective date of 
the part, the FAA is in partial agree
ment. This amendment contains three 
departures from the notice with respect 
to type certification applications now 
pending. First, since there are not such 
applications pending with application 
dates between the date of publication of 
the notice and the publication date of 
Part 36, the proposal to require only the 
development of procedures and informa
tion to achieve the lowest reasonable 
noise level (in addition to compliance 
with the remaining applicable sections 
of Part 36) for aircraft not having high 
bypass ratio engines, is extended to cover 
all applications prior to the effective 
date of Part 36 (rather than only those 
applications prior to the publication date 
of the notice, as proposed). No actual 
regulatory change results and the ef- 
fectivity of Part 36 is simplified by this 
change. If an application is filed be
tween the publication and effective dates 
of Part 36 for such aircraft, further reg
ulatory action will be considered. Sec
ondly, it is believed that the requested 
increase in the trade-off provision, to 
allow a sum of exceedance of 5 EPNdB 
(rather than 3 EPNdB as proposed), and 
a greatest single exceedance of 3 EPNdB 
(rather than 2 EPNdB as proposed), is 
necessary to provide flexibility for air
craft with more than three engines that 
are already undergoing type certifica
tion, but will minimize the resultant 
noise increase by requiring, as the notice 
did, that all exceedances must be offset 
by reductions at other measuring points. 
This change appears in § C36.5(c). The 
remaining, and most significant, de
parture from the notice concerning the 
standards to be applied to aircraft cur
rently undergoing type certification is 
as follows:

In § 36.201(b) of this amendment, 
consideration of acoustic requirements 
placed on aircraft for which applica
tion for the type certificate was 
made prior to January 1, 1967, is ad
dressed. These aircraft, for example the 
Boeing 747, were in advanced phases 
of their design cycle prior to the estab
lishment of definitive indications of 
probable certification noise levels. Re
gardless of the lack of definite acoustic 
design goals, the manufacturers of these 
aircraft have developed designs which 
represented the application of the most 
advanced acoustic technology available 
to them. As a consequence, these air
craft will produce noise levels consider
ably below those of present day aircraft 
even though the levels may not, in every 
way, comply with the requirements of

Appendix C of this amendment. In rec
ognition of the advances in the state of . 
aircraft acoustic art demonstrated by 
these aircraft, the initial compliance with 
this amendment is to be considered on 
the basis of the use of acoustic techniques 
which will insure that these aircraft 
are as quiet as is technologically practi
cal. However, the type certificate will 
contain an expiration period after which 
the manufacturer will be required to 
show compliance with the requirements 
of Appendix C. In this connection,
§ 36.201(d) provides that, for aircraft 
to which paragraph (b) (1) of that sec
tion applies, and that do not meet Ap
pendix C, a duration period will be placed 
in the type certificate, upon the expira
tion of which the type certificate will 
be subject to suspension or modification 
(with full notice and appeal rights as 
contained in 49 U.S.C. 1429) unless the 
type design of later aircraft is modified 
to show compliance with Appendix C.

The request that nonregulatory Ad
visory Circulars be used for the proce
dures for measuring and evaluating noise 
cannot be accepted. Proper noise meas
urement and evaluation is necessary for 
a valid acoustical analysis of the air
plane. Flexibility can be provided in 
the regulatory form by permitting the 
applicant to submit alternative proce
dures and show that those procedures 
are equivalent to those in Appendix A 
or B. As in the notice, Part 36 therefore 
contains noise measurement and evalua
tion standards in regulatory form (Ap
pendices A and B ) .

It would also be inappropriate for the 
FAA to accept the request to eliminate 
the intent to achieve all reasonable noise 
reductions in each type certification 
program. The net result of this request, 
if adopted by the FAA, is that the noise 
limits prescribed in Appendix C would 
become guaranteed values that could be 
generated as a matter of right even if the 
FAA could reasonably determine, during 
the type certification process, that lower 
noise levels were economically reason
able. This result would be inconsistent 
with the FAA’s commitment to achieve 
the greatest reasonable noise reductions 
as soon as technology permits. As stated 
in the notice, “the FAA cannot respon
sibly accept (the noise limits specified in 
Appendix C) as satisfactory where fur
ther noise reductions are available and 
reasonable. Where those further reduc
tions are available, are economically 
reasonable, technologically practical, 
and appropriate to the particular type 
design, the FAA cannot ignore them by 
waiting until all type designs are ex
pected to be quiet enough to permit 
lowering the noise ceiling for the entire 
class. By then, of course, any type de
signs that could have been substantially 
quieter would have been approved, and 
aircraft produced under them, without 
the realization of the actually available 
noise reductions. It is not believed that 
such a result is consistent with Public 
Law 90-411.” However, the FAA recog
nizes that, since the technology of noise 
abatement is relatively new, the stand
ards applied to the manufacturers should

be precise and definite. In this connec
tion, several comments requested that 
the general language in the notice 
(“economically reasonable * * *” (etc.)) 
should be replaced with specific regu
latory language. In order to accept this 
reasonable request and also preserve the 
intent of the notice to achieve all rea
sonable noise reductions in each type 
certification program, the following ap
proach will be adopted (for airplanes to 
which Appendix C applies):

Appendix C of Part 36, being the FAA’s 
best estimate of the maximum reason
able noise reduction possible for given 
aircraft weights, will apply, for each 
aircraft weight, unless the FAA deter
mines in a given type certification pro
gram that either Appendix C was orig
inally unduly lenient, or developments 
in noise reduction technology render 
Appendix C unduly lenient for the 
particular type of aircraft. When this 
determination is made, the FAA will 
administer § 21.17(a) (1) (i) of the Fed
eral Aviation Regulations (which in ef
fect provides that the applicable type 
certification standards are not those in 
effect on the date of application for the 
type certificate where-i “otherwise pre
scribed by the Administrator”) to issue 
precise and definite standards, with no
tice and public procedure, that will ac
complish the intent of the general lan
guage proposed in the Notice to prevent 
the issuance of a type certificate for any 
aircraft for which available and reason
able noise reduction design practices 
have not been incorporated.

The FAA has determined that the re
quest to remove the noise “floor” of 80 
EPNdB from the regulatory language is 
reasonable and should be granted. This 
noise floor, not being currently achiev
able, could have no immediate legal ef
fect. Further, it has become evident that 
the number 80 EPNdB might be mis
construed as being a value that is fed
erally determined to be “acceptable” in 
a given local airport environment. In 
order to prevent this result, the refer
ence to the noise “floor” is deleted from 
the final rule.

With respect to the requested increase 
in sideline measuring distance, the FAA 
concludes that, in combination with the 
prescribed noise limits, the proposed dis
tance of 0.25 nautical mile would result 
in economic penalties that are unduly 
severe for airplanes having more than 
three turbojet engines. This defect could 
be cured by raising the noise limits at 
the. proposed measurement point or by 
extending the measurement distance to 
a point at which the proposed noise 
limits become economically reasonable. 
While the effect of either approach 
would be the same with respect to the 
increase in sideline noise that would be 
permitted, the FAA believes that since 
the noise level numbers prescribed in the 
notice have been widely publicized for 
land planning purposes, any actions that 
may now be underway to achieve land 
use compatibility with those noise levels 
should be less affected by altering the 
measurement distance than by intro
ducing new and unfamiliar noise levels.
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Therefore, this amendment extends the 
required measuring distance from 0.25 
nautical mile to 0.35 nautical mile for 
airplanes with more than three turbo
jet engines instead of raising the noise 
limits at the proposed sideline measuring 
distance. This distinction between the 
sideline measuring requirement for two- 
and three-engine turbojet airplanes and 
that for larger turbojèt airplanes also 
reflects the fact that the larger airplanes 
will generally be operated out of larger 
airports only, while the smaller air
planes will be operated out of smaller 
airports as well as larger airports.

With respect to the requested lower
ing of the proposed takeoff noise test 
minimum altitude for power reduction 
to 700 feet, the FAA believes that a re
sponsible assessment of the economic 
impact of the proposed altitude of 1,000 
feet requires that this modification be 
granted for airplanes with more than 
three turbojet engines. This relaxation 
can be accomplished consistent with safe 
operating practices and Will permit a 
valid and conservative takeoff noise test 
since a substantial power setting is re
quired after power cutback.

With respect to the further requested 
raising of noise limits and the remaining 
requested relaxations, the FAA has eval
uated the economic data submitted by 
the aircraft manufacturers and air car
riers, and concludes that the requested 
relaxations in the regulation are not 
justified and that the claim of unreason
able economic impact cannot be re
sponsibly accepted.

In particular, the submitted informa
tion does not justify any relaxation in 
the tradeoff, sideline, or takeoff power 
cutback altitude requirements for two- 
and three-engine turbojet airplanes. To 
the contrary, the submitted information 
clearly showed the economic effect of 
the proposed rules on the two- and 
three-engine airplanes to be far less 
than the impact on four-çngine air
planes. In fact, certain industry com
ments indicated that further noise re
ductions may be economically reasonable 
and appropriate in the near future for 
the smaller turbojet engine powered air
planes. The FAA is undertaking study 
of the advisability of such additional 
rulemaking.

The commentator stated that the pro
posed rules were defective in that they 
will impose more economic burden on 
the largest, noisiest aircraft than on the 
smallest, less noisy aircraft. This result 
is, to some extent, inevitable. There is 
simply no way in which the escalation 
of noise can be effectively arrested with
out increasing the severity of noise sup
pression regulations as the noise gen
erated by the aircraft increases.

The commentator states that it could 
not accept the basic measurement con
cept of Effective Perceived Noise Level 
(EPNL) unless all specific requested re
laxations from the proposed rules (i.e., 
overall increase of ,2 EPNdB, etc.) are 
granted. This amendment nevertheless 
adopts the concept of EPNL, with re
finements, since (1) the basic validity of 
this unit of measurement does not 
depend on whether all requested relaxa

tions are adopted; (2) the commentator’s 
submitted data and analyses indicate 
that EPNL provides a sufficiently precise 
basis for predicting economic impact 
(although the FAA disagrees with cer
tain of the data submitted); and (3) as 
discussed above, EPNL provides the best 
known basis for objectively measuring 
the qualities of aircraft noise that are 
most offensive to persons on the ground.

The notice proposed to permit the ap
plicant to select a weight for takeoff 
noise compliance that is less than the 
maximum weight: Provided, That the 
lesser weight is furnished as an operating 
limitation. This allowance was not pro
posed for the landing weight used in 
complying with the approach noise re
quirements. This difference is not in
tended. Section 36.1581(b), therefore, 
permits any weights to be selected by 
the applicant for showing compliance 
with the takeoff and approach noise 
requirements provided that any selected 
weights that are less than the maximum 
weight or design landing weight must be 
furnished as operating limitations in the 
Airplane Flight Manual. This amend
ment also moves the approach test con
dition requirement from Appendix A to 
Appendix C, so that the conditions for 
approach and for takeoff would be speci
fied together in the same appendix. This 
is done in new Section C36.9 of Appendix 
C. The notice proposed that the approach 
airspeed must be the “reference air
speed.” The intent of this proposal was 
to require an airspeed that is highly 
typical of normal approach airspeeds, so 
that a realistic approach noise is gen
erated. The speed 1.30V S+10 knots is 
such an airspeed and is therefore speci
fied in Section C36.9(d). The following 
additional changes from the notice are 
made in the takeoff and approach test 
conditions. For the takeoff test, the ref
erence to “takeoff flap” is changed to 
“takeoff configuration,” since lift control 
devices other than flaps may be included. 
One comment stated that the applicant 
should be permitted to use any config
uration schedule consistent with the air
worthiness requirements and stated that 
some configuration change may be ap
propriate for minimizing community 
noise. The FAA does not know of any 
takeoff configuration schedule that will 
result in less total community noise than 
that resulting from maintaining a con
stant takeoff configuration throughout 
the takeoff noise test. The objective of 
the takeoff noise test is to determine the 
noise generated by the airplane under 
conditions representative of those ac
tually necessary in operations if mini
mum total community noise exposure is 
to be achieved.

The commentators suggested several 
editorial changes which are adopted in 
whole or in part.

One comment stated that the word 
“turbojet” should be broadened to spec
ify also “turbofan” engines. This change 
is not accepted since the word “turbo
jet” has been used without confusion, 
throughout the type certification regula
tions, to include “turbofan” engines.

The notice proposed that a state
ment of noise compliance be placed on

the airworthiness certificate of aircraft 
type certificated under Part 36 for in
ternational recognition purposes. This 
proposal may have merit but final 
rulemaking thereon is withheld pending 
international agreement concerning the 
manner in which noise type certification 
is to be recorded for international 
recognition.

The proposed listing of specified noise 
sources and means of noise reduction is 
withdrawn since developments in noise 
reduction technology could rapidly ob
solete such a listing. As stated above, 
however, the FAA will prescribe all addi
tional regulations deemed necessary to 
ensure that all available and reasonable 
noise reduction technology is applied 
during type certification.

Since the general language proposed 
in the notice (“economically reasonable 
* * *” (etc.)) is deleted from this 
amendment (except for airplanes with 
high bypass ratio engines for which ap
plication was made prior to Jan. 1,1967), 
a formal basis for providing more de
tailed regulations, at the applicant’s 
request, will not be needed to a sufficient 
degree to justify retaining proposed 
§ 21.16(c), which proposed, special con
ditions for noise purposes if requested 
by the applicant. That proposal is 
therefore withdrawn.

With respect to foreign aircraft, the 
notice proposed to amend § 21.29 to 
provide that compliance with applicable 
aircraft .noise regulations is to be certi
fied by the foreign country as well as 
compliance with airworthiness regula
tions. This proposal is changed in this 
amendment to be consistent with § 21.29 
as amended by Amendment 21-25 (pub
lished at 34 F.R. 14067 on Sept. 5, 1969). 
As pertinent here, these changes (1). 
limit the products to those that are to 
be imported into the United States, and 
(2) provide that all submitted listings 
must be presented in the English lan
guage. Other changes are made for con
sistency with the airworthiness proce
dures affecting import aircraft. There is 
no basis for distinguishing between air
worthiness and aircraft noise standards 
in the acceptance by the FAA of state
ments of compliance by competent 
foreign authorities.

This rule, which is appropriate for the 
conventional subsonic aircraft, contains 
many concepts which are inappropriate 
for aircraft that are designed to operate 
vertically (VTOL), that have short take
off and landing capabilities (STOL), and 
for aircraft that cruise at supersonic 
speeds (SST). Specifically, the vertically 
operating aircraft exhibit a unique 
acoustic characteristic since their pro
pulsive thrust is generally obtained from 
large rotors, the short takeoff and land
ing aircraft will have acoustic charac
teristics related to the use of thrust to 
obtain lift, and the supersonic aircraft 
necessarily has a propulsive system 
which is sized for the high thrust re
quirements necessary to obtain super
sonic speeds. Accordingly, the noise cer
tification of the VTOL aircraft may re
quire consideration of acoustic qualities 
which will need special psychoacoustic 
evaluation and the STOL aircraft may
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require consideration of the unconven
tional thrust mode and operational en
vironment. On the other hand, the ex
traordinarily high acceleration required 
by the SST in the transonic operation 
will necessarily produce performance 
capabilities at ground levels which have 
important implications concerning its 
noise characteristics. For instance, un
usually high takeoff thrust will produce 
higher sideline noise levels in the vicin
ity of the airport; however, the result
ing high gradient of climb will produce 
significantly lower noise levels over the 
communities underlying the takeoff 
flight path. Accordingly, the responsi
bility of local airport authorities to in
sure land use compatibility, as dis
cussed in Senate Report 1353, must be 
exercised with particular care in the case 
of the SST because of the above men
tioned unique acoustic characteristics. 
As a consequence of these considera
tions, this amendment excludes SST 
aircraft and does not contain specific 
additional regulations for VTOL and 
STOL aircraft since the acoustic tech
nology associated with these classes of 
aircraft requires further study before 
the FAA can comply with the statutory 
requirement to consider whether the re
lated noise standards are appropriate 
to the particular type of aircraft, are 
technologically practicable, and are eco
nomically reasonable. Separate rule- 
making for these classes of aircraft is 
necessary to assure that all available 
and reasonable sources of noise reduc
tion are realized as a basis for acousti
cally responsive land use planning by the 
responsible local airport proprietor. This 
rulemaking will be proposed for public 
comment at the earliest possible time.

In §§ A36.2 (c) and (d) and A36.5(a) 
of Appendix A of this amendment, the 
text and specifications contained in cer
tain technical publications are incor
porated by reference pursuant to 5 
U.S.C 552(a)(1) and 1 CFR Part 20. 
Approval for those incorporations by 
reference was granted on September 25, 
1969, by the Director of the Federal 
Register

Pursuant to 49 U.S.C. 1431, the Fed
eral Aviation Administration has con
sulted with the Secretary of Transpor
tation, concerning all matters contained 
herein, prior to the adoption of this 
amendment.

Interested persons have been afforded 
an opportunity to participate in the 
making of these amendments. Due con
sideration has been given to all matter 
presented. In other respects, for the rea
sons stated in the preamble to the notice, 
the rule is adopted as prescribed herein.

This rule is intended to apply to air
planes now nearing the completion of 
the type certification process. However, 
a complex document of this type may re
quire an unusually long processing time 
between the date it is filed with the 
Federal R egister and its publication 
therein. For this reason, a copy of the 
rule is being provided by certified mail 
to each manufacturer of transport cate
gory and turbojet engine powered air
planes. Since it is the purpose of this
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rule to prevent, at the earliest possible 
date, any escalation of aircraft noise, I 
find that good cause exists for making 
the rule effective on December 1, 1969, 
even though that date may be less than 
30 days after its date of publication in 
the F ederal R egister.

In consideration of the foregoing, Sub
chapter C of Chapter I of Title 14 of the 
Code of Federal Regulations is amended, 
effective December 1, 1969, as follows:

A. Part 21 of the Federal Aviation 
Regulations is amended as follows:
§ 2 1 .1 7  [A m ended]

1. Section 21.17(a) is amended by 
changing the word “§ 25.2” appearing in 
the introductory clause to the words 
“§§ 25.2 and 36.2.”

2. Sections 21.21 (b) and (b)(1) are 
amended to read as follows:
§ 2 1 .2 1  Issue o f  type certificate: Nor

m al, u tility , acrobatic, and transport 
category a ircraft;, aircraft eng ines;  
propellers.
4c * * * *

(b) The applicant submits the type 
design, test reports, and computations 
necessary to show that the product to 
be certificated meets the applicable 
airworthiness and aircraft noise re
quirements of the Federal Aviation Reg
ulations and any special conditions pre
scribed by the Administrator, and the 
Administrator finds—

(1) Upon examination of the type 
design, and after completing all tests and 
inspections, that the type design and the 
product meet the applicable aircraft 
noise requirements of the Federal Avia
tion Regulations, and further finds that 
they meet the applicable airworthiness 
requirements of the Federal Aviation 
Regulations or that any airworthiness 
provisions not complied with are com
pensated for by factors that provide an 
equivalent level of safety; and

#  *  *  *  *

3. Section 21.29 is amended to read as 
follows:
§ 2 1 .2 9  Issue o f  type certificate: im port 

products.
(a) A type certificate may be issued 

for a product that is manufactured in 
a foreign country with which the United 
States has an agreement for the accept
ance of these products for export and 
import and that is to be imported into 
the United States if—

(1) The country in which the product 
was manufactured certifies that the 
product has been examined, tested, and 
found to meet—

(i) The applicable aircraft noise re
quirements of this subchapter as desig
nated in § 21.17 or the applicable aircraft 
noise requirements of the country in 
which the product was manufactured 
and any other requirements the Admin
istrator may prescribe to provide noise 
levels no greater than those provided by 
the applicable aircraft noise require
ments of this subchapter as designated 
in §21.17; and

(ii) The applicable airworthiness re
quirements of this subchapter as desig-
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nated in § 21.17, or the applicable air
worthiness requirements of the country 
in which the product was manuafctured 
and any other requirements the Admin
istrator may prescribe to provide a level 
of safety equivalent to that provided by 
the applicable airworthiness require
ments of this subchapter as designated 
in § 21.17;

(2) The applicant has submitted the 
technical data, concerning aircraft noise 
and airworthiness, respecting the prod
uct required by the Administrator; and

(3) The manuals, placards, listings, 
and instrument markings required by the 
applicable airworthiness (and noise, 
where applicable) requirements are pre
sented in the English language.

(b) A product type certificated under 
this section is considered to be type cer
tificated under the noise standards of 
Part 36 of the Federal Aviation Regula
tions where compliance therewith is 
certified under paragraph (a) (1) (i) of 
this section, and under the airworthiness 
standards of that part of the Federal 
Aviation Regulations with which com
pliance is certified under paragraph
(a) (1) (ii) of this section or to which an 
equivalent level of safety is certified 
under paragraph (a) (1) (ii) of this 
section.
§ 2 1 .3 1  [A m ended]

4. Section 21.31(c) is amended by in
serting the words “and noise character
istics (where applicable)” between the 
words “the airworthiness” and the words 
“of later products.”
§ 2 1 .3 3  [A m ended]

5. Section 21.33(b)(1) is amended by 
-adding the words “and aircraft noise” 
between the word “airworthiness” and 
the word “requirements.”

6. Section 21.93 is amended to read as 
follows:
§ 2 1 .9 3  C lassification o f  changes in  type  

design.
(a) In addition to changes in type de

sign specified in paragraph (b) of this 
section, changes in type design are classi
fied as minor and major. A “minor 
change” is one that has no appreciable 
effect on the weight, balance, structural 
strength, reliability, operational charact
eristics, or other characteristics affecting 
the airworthiness of the product. All 
other changes are “major changes” (ex
cept as provided in paragraph (b) of this 
section).

(b) For the purpose of complying with 
Part 36 of this chapter only, any volun
tary change in the type design of a trans
port category or turbojet engine powered 
airplane that may increase the noise 
levels created by the airplane is an 

. “acoustical change” in addition to being 
a minor or major change as classified in 
paragraph (a) of this section.
§ 2 1 .1 0 1  [A m ended]

7. Section 21.101(a) is amended by 
changing the word “§ 25.2” appearing in 
the introductory clause to the words 
“§§ 25.2 and 36.2”.

B. The following new Part 36 is added 
to the Federal Aviation Regulations:
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PART 36— NOISE STANDARDS: 

AIRCRAFT TYPE CERTIFICATION
Subpari A— General

Sec.
36.1 Applicability.
36.2 Special retroactive requirements.
36.3 Compatibility •with, airworthiness

requirements.
36.5 Limitation of part.

Subpart B— Noise Measurement and Evaluation
36.101 Noise measurement.
36.103 Noise evaluation.

Subpart C— Noise Limits 
36.201 Noise limits.

Subpart D [Reserved]
Subpart E [Reserved]
Subpart F [Reserved]

Subpart G— Operating information and Airplane 
Flight Manual

36.1501 Procedures and other information. 
36.1581 Airplane Flight Manual.
Appendix A—Aircraft noise measurement 

under § 36.101
Appendix B—Aircraft noise evaluation under 

§ 36.103
Appendix C—Noise levels for subsonic trans

port category and turbojet pow
ered airplanes under § 36.201

Authority: The provisions of this Part 36- 
issued under secs. 313(a), 601, 603, and 611 
of the Federal Aviation Act of 1958; 49 U.S.C. 
1354, 1421, 1423, and 1431 and sec. 6(c) of 
the Department of Transportation Act; 49 
U.S.C. 1655(c).

Subpart A— General
§ 36 .1  A pplicab ility .

(a) This part prescribes noise stand
ards for the issue of type certificates, and 
changes to those certificates, for subsonic 
transport category airplanes, and for 
subsonic turbojet powered airplanes re
gardless of category.

(b) Each person who applies under 
Part 21 of this chapter for a type certifi
cate must show compliance with the ap
plicable requirements of this part, in ad
dition to the applicable airworthiness 
requirements of this chapter.

(c) -Each person who applies under 
Part 21 of this chapter for approval of 
an acoustical change described in § 21.93
(b) of this chapter must show that the 
airplane # meets the following require
ments in addition to thè applicable air
worthiness requirements of this chapter:

( 1 ) The noise limits prescribed in Ap
pendix C of this part, for airplanes that 
can achieve those noise levels, or lower 
noise levels, prior to the change in type 
design.

(2) The noise levels created by the air
plane prior to the change in type design, 
measured and evaluated as prescribed in 
Appendixes A and B of this part, for air
planes that cannot achieve the noise 
limits prescribed in Appendix C of this 
part prior to the change in type design. 
§ 3 6 .2  Specia l retroactive requirem ents.

(a) Notwithstanding § 21.17 of this 
chapter, and irrespective of the date of 
application, each applicant covered by 
§ 36.201 (b)(1) and (c)(1), and § C36.5
(c) of this part who applies for a new 
type certificate, must show compliance

with the applicable provisions of this 
part.

(b) Notwithstanding § 21.101(a) of 
this chapter, each person who applies for 
an acoustical change to a type design 
specified in § 21.93(b) of this chapter 
must show compliance with the appli
cable provisions of this part.
§ 3 6 .3  C om patib ility  w ith airw orthiness 

requirem ents.
It mifst be shown that the airplane 

meets the airworthiness regulations con
stituting the type certification basis of 
the airplane under all conditions in 
which compliance with this part is 
shown, and that all procedures used in 
complying with this part, and all pro
cedures and information for the flight 
crew developed under this part, are con
sistent with the airworthiness regulations 
constituting the type certification basis 
of the airplane.
§ 3 6 .5  L im itation  o f  part.

Pursuant to 49 U.S.C. 1431(b) (4), the 
noise levels in this part have been deter
mined to be as low as is economically 
reasonable, technologically practicable, 
and appropriate to the type of aircraft 
to which they apply. No determination is 
made, under this part, that these noise 
levels are or should be acceptable or un
acceptable for operation at, into, or out 
of, any airport.
Subpart B— Noise Measurement and 

Evaluation
§ 3 6 .1 0 1  N oise m easurem ent.

The noise generated by the airplane 
must be measured under Appendix A of 
this part or under an approved equiva
lent procedure.
§ 3 6 .1 0 3  N oise evaluation .

Noise measurement information ob
tained under § 36.101 must be evaluated 
under Appendix B of this part or under 
an approved equivalent procedure.

Subpart G— Noise Limits 
§ 3 6 .2 0 1  N oise lim its.

(a) Compliance with this section must 
be shown with noise levels measured and 
evaluated as prescribed in Subpart B of 
this part, and demonstrated at the meas
uring points prescribed in Appendix C 
of this part.

(b) For airplanes that have turbojet 
engines with bypass ratios of 2 or more 
and for which—

(1) Application was made before Jan
uary 1, 1967, it must be shown that the 
noise levels of the airplane are no greater 
than those prescribed in Appendix C of 
this part, or are reduced to the lowest 
levels that are economically reasonable, 
technologically practicable, and appro
priate to the particular type design; and

(2) Application was or is made on or 
after January 1, 1967, it must be shown 
that the noise levels of the airplane are 
no greater than those prescribed in Ap
pendix C of this part.

(c) For airplanes that do not have 
turbojet engines with bypass ratios of 2 
or more and for which—

(1) Application was made before De
cember 1, 1969, it must be shown that 
the lowest noise levels, reasonably ob
tainable through the use of procedures 
and information developed for the flight 
crew under § 36.1501 are determined; 
and

(2) Application was or is made on or 
after December 1, 1969, it must be 
shown that the noise levels of the air
plane are no greater than those pre
scribed in Appendix C of this part.

(d) For aircraft to which paragraph 
(b)(1) of this section applies and that 
do not meet Appendix C of this part, a 
time period will be placed on the type 
certificate. The type certificate will spec
ify that, upon the expiration of this time 
period, the type certificate will be subject 
to suspension or modification under sec
tion 611 of the Federal Aviation Act of 
1958 (49 U.S.C. 1431) unless the type 
design of aircraft produced under that 
type certificate on and after the expira
tion date is modified to show compliance 
with Appendix C. With respect to any 
possible suspensions or modifications un
der this paragraph, the certificate holder 
shall have the same notice and appeal 
rights as are contained in section 609 of 
the Federal Aviation Act of 1958 (49 
U.S.C. 1429).
Subpart G— Operating Information 

and Airplane Flight Manual
§ 3 6 .1 5 0 1  Procedures and other in for

m ation .
All procedures, any other informa

tion for the flight crew, that are em
ployed for obtaining the noise reductions 
prescribed in this part must be developed. 
This must include noise levels achieved 
during type certification.
§ 3 6 .1 5 8 1  A irplane fligh t m anual.

(a) The approved portion of the Air
plane Flight Manual must contain pro
cedures and other information approved 
under § 36.1501. Except as provided in 
paragraph (b) of this section, no operat
ing limitations may be furnished under 
this section. The following statement 
must be furnished near the listed noise 
levels:

No determination has been made by the 
Federal Aviation Administration that the 
noise levels in this manual are or should 
be acceptable or unacceptable for operation 
at, into, or out of, any airport.

(b) If the weight used in meeting the 
takeoff or landing noise requirements of 
this part is less than the maximum 
weight or design landing weight, respec
tively, established under the applicable 
airworthiness requirements, those lesser 
weights must be furnished, as operating 
limitations, in the operating limitations 
section of the Airplane Flight Manual.
(Secs. 313(a), 601, 603, and 611 of the Fed
eral Aviation Act of 1958, 49 U.S.C. 1354,, 
1421, 1423, and 1431, and sec. 6(c) of the De
partment of Transportation Act, 49 U.S.C. 
1655(c))

Issued in Washington, D.C., on No
vember 3, 1969.

J. H. S haffer, 
Administrator.
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Appendix A—Aircraft Noise Measurement 
Under § 36.101

Section A36.1 Noise certification test and 
measurement conditions—(a) General. This 
section prescribes the conditions under 
which noise type certification tests must be 
conducted and the measurement procedures 
that must be used to measure the noise 
made by the aircraft for which the test is 
conducted.

(b) General test conditions. (1) Tests to 
show compliance with established noise type 
certification levels must consist of a series 
of takeoffs and landings during which meas
urements must be taken at the measuring 
points defined in Appendix C of this part. 
The sideline noise measurements must also 
be made at symmetrical locations on each 
side of the runway. On each test takeoff* 
simultaneous measurements must be made 
at the sideline measuring points on both 
sides of the runway and also at the takeoff 
flyover measuring point. If the height of the 
ground at each measuring point differs from 
that of the nearest point on the runway by 
more than 20 feet, corrections must be made 
as defined in § A36.3(d) of this appendix.

(2) Locations for measuring noise from 
an aircraft in flight must be surrounded by 
relatively flat terrain having no excessive 
sound absorption characteristics such as 
might be caused by thick, matted, or tall 
grass, shrubs, or wooded areas. No obstruc
tions which significantly influence the sound 
field from the aircraft may exist within a 
conical space above the measurement posi
tion, the cone being defined by an axis nor
mal to the ground and by a half-angle 75* 
from this axis.

(3) The tests must be carried out under 
the following weather conditions:

(1) No rain or other precipitation.
(ii) Relative humidity not higher than 

90 percent or lower than 30 percent.
(Ill) Ambient temperature not above 

86° P. and not below 41° F. at 10 meters 
above ground.

(iv) Airport reported wind not above 10 
knots and crosswind component not above 
5 knots at 10 meters above ground.

(v) No temperature inversion or anoma
lous wind conditions that would significantly 
affect the noise level of the aircraft when 
the noise is recorded at the measuring points 
defined in Appendix C of this part.

(c) Aircraft testing procedures. (1) The 
aircraft testing procedures and noise meas
urements must be conducted and processed 
in an approved manner to yield the noise 
evaluation measure designated as Effective 
Perceived Noise Level, EPNL, In units of 
EPNdB, as described in Appendix B of this 
part.

(2) The aircraft height and lateral posi
tion relative to the extended centerline of 
the runway must be determined by a method 
independent of normal flight instrumenta
tion such as radar tracking, theodolite tri
angulation, or photographic scaling tech
niques to be approved by the FAA.

(3) The aircraft position along the flight 
path must be related to the noise recorded 
at the noise measurement locations by means 
of synchronizing signals. The position of the 
aircraft must be recorded relative to the 
runway from a point at least 4 nautical 
miles from threshold to touchdown during 
the approach and at least 6 nautical miles 
from the start of roll during the takeoff.

(4) The takeoff test may be conducted at 
a weight different from the maximum take
off weight at which noise certification is re
quested if the necessary EPNL correction does 
not exceed 2 EPNdB. The approach test 
may be conducted at a weight different from 
the maximum landing weight at which noise 
certification is requested provided the neces
sary EPNL correction does not exceed \  
EPNdB. Approved data may be used to deter-
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mine the variation of EPNL with weight for 
both takeoff and approach test conditions.

(5) The takeoff test must meet the con
ditions of § C36.7 of Appendix C of this part.

(6) The approach test must be conducted 
with the aircraft stabilized and following a 
3° ±0.5° approach angle and must meet the 
conditions of § C36.9.

(d) Measurements. (1) Position and per
formance data required to make the cor
rections referred to in § A36.3(c) of this 
appendix must be automatically recorded at 
an approved sampling rate. Measuring equip
ment must be approved by the FAA.

(2) Position and performance data must 
be corrected, by the methods outlined in 
§ A36.3(d) of this appendix to standard pres
sure at sea level, an ambient temperature of 
77° F., a relative humidity of 70 percent, and 
zero wind.

(3) Acoustic data must be corrected by the 
methods of  ̂A36.3(d) of this appendix to 
standard pressure at sea level, an ambient 
temperature of 77° F., and a relative humid
ity of 70 percent. Acoustic data corrections 
must also be made for a minimum distance 
of 370 feet between the aircraft’s approach 
path and the approach measuring point, a 
takeoff path vertically above the flyover 
measuring point and for differences of more 
than 20 feet in elevation of measuring loca
tions relative to the elevation of the nearest 
point of the runway.

(4) The airport tower or another facility 
must be approved for use as the location at 
which measurements of atmospheric param
eters are representative of those condi
tions existing over the geographical area in 
which aircraft noise measurements are made. 
However, the surfac wind velocity and tem
perature must be measured near the micro
phone at the approach, sideline, and take
off measurement locations, and the tests are 
not acceptable unless the conditions con
form to § A36.1(b) (3) of this appendix.

(5) Enough sideline measurement sta
tions must be used during tests so that the 
maximum sideline noise is clearly defined 
with respect to location and level.

Section A36.2 Measurement of aircraft 
noise received on the ground— (a) General.
(1) These measurements provide the data 
for determining one-third octave band noise 
produced by aircraft during testing proce
dures, at specific observation stations, as a 
function of time.

(2) Methods for determination of the dis
tance form the observation stations to the 
aircraft include theodolite triangulation 
techniques, scaling aircraft dimensions on 
photographs made as the aircraft flies 
directly over the measurement points, radar 
altimeters, and radar tracking systems. The 
method used must be approved.

(3) Sound pressure level data for noise 
type certification purposes must be obtained 
with approved acoustical equipment and 
measurement practices.

(b) Measurement system. (1) The acousti
cal measurement system must consist of 
approved equipment equivalent t o  t h e  
following:

(i) A microphone system with frequency 
response compatible with measurement and 
analysis system accuracy as stated in para
graph (c) of this section.

(ii) Tripods or similar microphone mount
ings that minimize interference with the 
sound being measured.

(iii) Recording and reproducing equip
ment characteristics, frequency response, and 
dynamic range compatible with the response 
and accuracy requirements of paragraph (c) 
of this section.

(iv) Acoustic calibrators using sine wave 
or broadband noise of known sound pressure 
level. If broadband noise is used, the signal 
must be described in terms of its average 
and maximum rms value for a nonoverload 
signal level.
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(v) Analysis equipment with the response 
and accuracy requirements of paragraph (d) 
of this section.

(c) Sensing, recording, and reproducing 
equipment. (1) The sound produced by the 
aircraft shall be recorded in such a way that 
the complete information, time history in
cluded, is retained. A magnetic tape recorder 
is  acceptable.

(2) The characteristics of the system must 
comply with the recommendations given in 
International Electrotechnical Commission 
(IEC) Publication No. 179 with regard to the 
sections concerning microphone and ampli
fier characteristics. The text and specifica
tions of IEC Publication No. 179 entitled: 
“Precision Sound Level Meters” are incorpo
rated by reference into this part and are 
made a part hereof as provided in 5 U.S.C. 
552(a)(1) and 1 CFR Part 20. This pub
lication was published in 1965 by the Bureau 
Central de la Commission Electrotechnique 
Internationale located at 1, rue de Varembe, 
Genevar'Switzerland, and copies may be pur
chased at that place. Copies of this publica
tion are available for examination at the 
DOT Library, Federal Office Building 10A 
Branch and at the Office of Noise Abatement 
both located at Headquarters, Federal Avia
tion Administration, 800 Independence Ave
nue, Washington, D.C. Moreover, copies of 
this publication are available for examina
tion at the Regional Offices of the FAA. 
Furthermore, a historic, official file will be 
maintained by the Office of Noise Abatement 
and will contain any changes made to this 
publication.

(3) The response of the complete system 
to a sensibly plane progressive sinusoidal 
wave of constant amplitude must lie within 
the tolerance limits specified in IEC Publica
tion  No. 179, over the frequency range 45 to 
11,200 Hz.

(4) If limitations of the dynamic range 
of the equipment make \ \  necessary, high 
frequency preemphasis must fee added to 
the recording channel with the converse de- 
emphasis on playback. The preemphasis 
must be applied such that the instantaneous 
recorded sound pressure level of the noise 
signal between 800 and 11,200 Hz does not 
vary more than 20 dB between the maximum 
and minimum one-third octave bands.

(5) The equipment must be acoustically 
calibrated using facilities for acoustic free- 
field calibration and electronically calibrated 
as stated in paragraph (d) of this section.

(6) A windscreen must be employed with 
the microphone during all measurements of 
aircraft noise when the wind speed is in 
excess of 6 knots. Corrections for any in 
sertion loss produced by the windscreen, as 
a function of frequency, must be applied to 
the measured data and the corrections ap
plied must be reported.

(d) Analysis equipment. (1) A frequency 
analysis of the acoustical signal shall be per
formed using one-third octave filters comply
ing with the recommendations given in In
ternational Electrotechnical Commission 
(IEC) Publication No. 225. The text and spec
ifications of IEC publication No. 225 en
titled “Octave, Half-Octave and Third-Oc
tave Band Filters Intended for the Analysis 
of Sounds and Vibrations” are incorporated 
by reference into this part and are made a 
part hereof as provided in 5 U.S.C. 552(a) (1) 
and 1 CFR Part 20. This publication was 
published in 1966 by the Bureau Central de 
la Commission Electrotechnique Interna
tionale located at 1, rue de Varembe, Geneva, 
Switzerland, and copies may be purchased 
at that place. Copies of this publication are 
available for examination at the Office of 
Noise Abatement and at the DOT Library, 
Federal Office Building 10A Branch both lo
cated at Headquarters, Federal Aviation Ad
ministration, 800 Independence Avenue, 
Washington, D.C. Moreover, copies of this 
publication are available for examination at 
the Regional Offices of the FAA. Furthermore
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a historic, official file will be maintained by 
the Office of Noise Abatement and will con
tain any changes made to this publication.

(2) A set of 24 consecutive one-third oc
tave filters must be used. The first filter of 
the set must be centered at a geometric mean 
frequency of 50 Hz and the last of 10 kHz.

(3) The analyzer indicating device must 
be analog, digital, or a combination of both. 
The preferred sequence of signal processing 
is:

(i) Squaring the one-third octave filter 
outputs;

(ii) Averaging or integrating; and
(ill) Linear to logarithmic conversion.

The indicating device must have a minimum 
crest factor capacity of 3 and shall measure, 
within a tolerance of ±1.0dB, the true root- 
mean-square (rms) level of the signal in 
each of the 24 one-third octave bands. If 
other than a true rms device i6 utilized, it 
must be calibrated for nonsinusoidal signals 
and time varying levels. The calibration must 
provide means for converting the output 
levels to true rms values.

(4) The dynamic response of the analyzer 
to input signals of both full-scale and 20 
dB less than full-scale amplitude, shall con
form to the following two requirements:

(1) When a sinusoidal pulse of 0.5-second 
duration at the geometrical mean frequency 
of each one-third octave band is applied to 
the input, the maximum output value shall 
read 4 d B ± l dB less than the value obtained 
for a steady state sinusoidal signal of the 
same frequency and amplitude.

(ii) The maximum output value shall ex
ceed the final steady state value by 0.5 ±0.5 
dB when a steady state sinusoidal signal at 
the geometrical mean frequency of each one- 
third octave band is suddenly applied to the 
analyzer input and held constant.

(5) A single value of the rms level must 
be provided every 0.5±0.01 second for each 
of the i i  one-third octave bands. The levels 
Sirova, all of the 24 one-third octave bands 
must be obtained within a 50-millisecond 
period. No more than 5 milliseconds of data 
from any 0.5-second period may be excluded 
from the measurement.

(6) The amplitude resolution of the 
analyzer must be at least 0.25 dB.

(7) Each output level from the analyzer 
must be accurate within ±1.0 dB with re
spect to the input signal, after all systematic 
errors have been eliminated. The total sys
tematic errors for each of the output levels 
must not exceed ± 3  dB. For contiguous filter 
systems, the systematic correction between 
adjacent one-third octave channels may not 
exceed 4 dB.

(8) The dynamic range capability of the 
analyzer for display of a single aircraft noise 
event must be at least 55 dB in terms of the 
difference between full-scale output level 
and the maximum noise level of the analyzer 
equipment.

(9) The complete electronic system must 
be subjected to a frequency and amplitude 
electrical calibration by the use of sinusoidal 
or broadband signals at frequencies covering 
the range of 45 to 11,200 Hz, and of known 
amplitudes covering the range of signal levels 
furnished by the microphone. If broadband 
signals are used, they must be described in 
terms of their average and maximum rms 
values for a nonoverload signal level.

(e) Noise measurement procedures. (1) 
The microphones must be oriented so that 
the maximum sound received arrives as 
nearly as reasonable in the direction for 
which the microphones are calibrated. The 
microphones must be placed so that their 
sensing elements are approximately 4 feet 
above ground.

(2) Immediately prior to and after each 
test, a recorded acoustic calibration of the 
system must be made in the field with an

acoustic calibrator for the two purposes of 
checking system sensitivity and providing 
an acoustic reference level for the analysis 
of the sound level data.

(3) For the purpose of minimizing equip
ment or operator error, field calibrations 
must be supplemented with the use of an 
insert voltage device to place a known signal 
at the input of the microphone, just prior 
to and after recording aircraft noise data.

(4) The ambient noise, including both 
acoustical background and electrical noise 
of the measurement system, must be re
corded and determined in the test area with 
the system gain set at levels which will be 
used for aircraft noise measurements.

Section A36.3 Reporting and correcting 
measured data—(a) General. Data represent
ing physical measurements or corrections to 
measured data must be recorded in perma
nent form and appended to the record except 
that corrections to measurements for normal 
equipment response deviations need not be 
reported. All other corrections must be ap
proved. Estimates must be made of the indi
vidual errors inherent in each of the opera
tions employed in obtaining the final data.

(b) Data reporting, ( l)  Measured and 
corrected sound pressure levels must be pre
sented in one-third octave band levels 
obtained with equipment conforming to 
the standards described in § A36.2 of this 
appendix.

(2) The type of equipment used for meas
urement and analysis of all acoustic aircraft 
performance and meteorological data must be 
reported.

(3) The following atmospheric environ
mental data, measured at hourly intervals or 
less during the test period at the observation 
points prescribed in § A36.1 (d) (4) of this 
appendix, must be reported:

(i) Air temperature in degrees Fahrenheit 
and relative humidity in percent.

(ii) Maximum, minimum?“ and average 
wind in knots and their direction.

(iii) Atmospheric pressure in inches of 
Mercury.

(4) Comments on local topography, ground 
cover, and events that might interfere with 
sound recordings must be reported.

(5) The following aircraft information 
must be reported:

(i) Type, model, and serial numbers (if 
any) of aircraft and engines.

(ii) Gross dimensions of aircraft and lo
cation of engines.

(iii) Aircraft gross weight for each test 
run.

(iv) Aircraft configuration such as flap 
and landing gear positions.

(v) Airspeed in knots.
(vi) Engine performance in pounds of net 

thrust, engine pressure ratios, jet exit tem
peratures, and fan or compressor shaft 
rev./min. as recorded by cockpit instruments 
and manufacturer’s data.

(vli) Aircraft height in feet determined 
by a method independent of cockpit instru
mentation such as radar tracking theodolite 
triangulation, or approved photographic 
techniques.

(6) Aircraft speed and position and engine 
performance parameters must be recorded 
at an approved sampling rate sufficient to cor
rect to the noise type certification reference 
conditions prescribed in § A36.3(c) of this 
appendix. Lateral position relative to the 
extended centerline of the runway, configu
ration, and gross weight must be reported.

(c) Noise type certification reference con
ditions—(1) Meteorological conditions. Air
craft position and performance data and the 
noise measurements must be corrected to 
the following noise type certification refer
ence atmospheric conditions:

(a) Sea level pressure of 2116 psf (76 cm 
mercury),

(b) Ambient temperature of 77® F. 
(ISA+10°C.),

(c) Relative humidity of 70 percent,
(d) Zero wind.
(2) Aircraft conditions. The reference con

dition for takeoff is the maximum weight ex
cept as provided in § 36.1581(b).

The reference conditions for approach are:
(a) Design landing weight, except as pro

vided in § 36.1581 (b ),
(b) Approach angle of 3“,
(c) Aircraft height of 370 feet above noise 

measuring station.
(d) Data corrections. (1) The noise data 

must, be corrected to the noise type certifi
cation reference conditions as stated in 
§ A36.3(o) of this appendix. The measured 
atmospheric conditions must be those ob
tained in accordance with § A36.1 (d)(4) of 
this, appendix. Atmospheric attenuation of 
sound requirements are given in § A36.5 of 
this appendix.

(2) The measured flight path must be 
corrected by an amount equal to the dif
ference between the applicant's predicted 
flight paths for the test conditions and for 
the noise type certification reference con
ditions. Necessary corrections relating to air
craft flight path or performance may be de
rived from approved data other than cer
tification test data. The flight path correction 
procedure for approach noise must be made 
with reference to a fixed aircraft height of 
370 feet and a glide angle of 3°. The effective 
perceived noise level correction must be less 
than 2 EPNdB to allow for:

(a) The aircraft not passing vertically 
above the measuring point.

(b) The difference between 370 feet and 
the actual minimum distance of the air
craft’s ILS antenna from the approach meas
uring points.

(c) The difference between the actual ap
proach angle and 3°.
Detailed correction requirements are given 
in § A36.6 of this appendix.

(3) If aircraft sound pressure levels do 
not exceed the background sound pressure 
levels by at least 10 dB in any one-third 
octave band, approved corrections for 'the 
contribution of background sound pressure 
levels to observed sound pressure levels must 
be applied.

(e) Validity of results. (1) The test re
sults must produce three average EPNL val
ues and their 90 percent confidence limits, 
each being the arithmetic average of the cor
rected acoustical measurements for all valid 
test runs at the takeoff, approach, and side
line measuring points, respectively. If more 
than one acoustic measurement system is 
used at any single measurement location 
(such as for the symmetrical sideline meas
uring points), the resulting data for each test 
run must be averaged as a single measure
ment.

(2) The minimum sample size acceptable 
for each of the three certification measuring 
points is six. The samples must be large 
enough to establish statistically for each of 
the three average noise type certification 
levels a 90 percent confidence limit not ex
ceeding ±1.5 EPNdB. No test result may be 
omitted from the average process unless 
otherwise specified by the FAA.

(3) The average EPNL values and their 
90 percent confidence limits obtained by the 
foregoing process must be those by which 
the noise performance of the aircraft is 
assessed against the noise type certification 
criteria, and must be reported.

Section A36.4 Symbols and units—(a) 
General. The symbols used in Appendixes 
A and B of this part have the following 
meanings.
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Symbol Unit

ant________---
C(k)............ dB.

dB .

EPN L___ .E P N d B .

i(i) o r f l .__ H z.

F ( i ,k ) . . . . .  dB.

Meaning

Antttogarithm to the Base 10.
Tone Correction. The factor 

to be added to PNL(k) to 
account for the presence of 
spectral irregularities such 
as tones at the k-th increment 
of time.

Duration Time. The length of 
the significant noise time 
history being the time in
terval between the limits of 
t(l) and t(2) to the nearest 
second.

Duration Correction. The factor 
to be added to PNLM to 
account for the duration of 
the noise.

Effective Perceived Noise Level. 
The value of PN L adjusted 
for both the presence of dis
crete frequencies and the 
time history. (The unit 
E PN dB is used instead of 
the unit dB.)

Frequency. The geometrical 
mean frequency for the i-tb 
one-third octave band.

Delta-dB. The difference be
tween the original and 
background sound pressure 
levels in the i-th one-third 
octave band at the k-th 
interval of time.

h...................dB..........___dB-Down. The level to be
subtracted from PNLTM  
that defines the duration
of the noise.

H ____ ........% .......... .___Relative Humidity. The am-
bient atmospheric relative

0) or L

(k).

log.........
log n(a).

M(b),M(c)........

humidity.
.Frequency Band Index. The 

numerical indicator that 
denotes any one of the 24 
one-third octave bands with 
geometrical mean frequencies 
from 50 to 10,000 Hr..

Time Increment Index. The 
numerical indicator that de
notes the number of equal 
time increments that have 
elapsed from a reference 
zero.

Logarithm to the Base 10.
Noy Discontinuity Coordinate. 

The log n  value of the inter
section point of the straight 
lines representing the varia
tion of SPL With log n.

Noy Inverse Slope. The recip
rocals of the slopes of the 
straight lines representing 
the variation of SPL with 
logn.

Perceived Noisiness. The per
ceived noisiness at aiiy 
instant of time that occurs 
in a specified frequency 
range. _

Perceived Noisiness. The per
ceived noisiness at the k-th 
instant of time that occurs 
in the i-th one-third octave 
band.

Maximum Perceived Noisiness. 
The maximum value of all 
of the 24 values of n(i) that 
occurs at the k-th instant of 
time.

Total Perceived Noisiness. The 
total perceiVed noisiness at 
the k-th instant of time cal
culated from the 24-instan- 
taneous values of n(i, k).

p(b), p (c)............... Nov Slope. The slopes of the
straight lines representing 
the variation of SPL with 
logn .

P N L ...........P N d B ____ Perceived Noise Level. The per
ceived noise level at any 
instant of time (the unit 
PNdB is used instead of the 
unit dB).

PNL(k)___P N d B ... .  Perceived Noise Level. The per
ceived noise level calculated 
from the 24 values of SPL  
(i,k) at the k-th increment 
of time. (The unit PNdB is 
used instead of the unit dB.)

PNLM........P N d B ... .  Maximum Perceived Noise ,
Level. The maximum value, 
of PNL(k) that occurs 
during the aircraft flyover. 
(The unit PNdB is used in 
stead of the unit dB.)

n(i,k )_____noy.

n(k)......... noy.

N (k ) . . .___noy.

Symbol Unit Meaning

P N L T ____ P N d B ___ _ Tone Corrected Perceived Noise
Level. The value of PN L  
adjusted for the presence of 
spectral irregularities (dis
crete frequencies) at any in
stant of time. (The unit 
PN dB is used instead of the 
unit dB.)

P N L T (k ).. P N d B . . . .  Tone Corrected Perceived Noise 
Level. The value of PNL(k) 
adjusted for the presence of 
discrete frequencies that 
occurs at the k-th increment 
of time. (The unit PN dB is 
used instead of the unit dB.)

PNLTM __P N d B ____ Maximum Tone Corrected Per
ceived Noise Level. The maxi
mum value of PN LT (k) 
that occurs during the air
craft flyover. (The unit 
PN dB is used instead of the 
unit dB.)

s(i,k)............d B . . . .......... Slope of Sound Pressure Level.
The change in level between 
adjacent one-third octave 
band sound pressure levels 
at the i-th band for the k-th 
instant of time.

As(i, k )___d B . . ._____Change in Slope of Sound
Pressure Level.

s'(i, k)____ d B . . . .___Adjusted Slope of Sound Pres
sure Level. The change in 
level between adjacent 
adjusted one-third octave 
hand sound pressure levels 
at the i-th band for the k-th 
instant of time.

SO, k )_____ dB_..............Average Slope of Sound Pres
sure Level.

gp L .............dB re Sound Pressure Level. The
0.0002 sound pressure level a t  any 
micro- instant of time that occurs 
bar. i in a specified frequency range.

SPL(a)____dB re Noy Discontinuity Coordinate.
0.0002 The SPL value of the inter
micro- section point of the straight
bar. lines representing the varia

tion of SPL with log n.
SPL(b), dB re Noy Intercept. The intercepts

SPL(c) 0.0002 on the SPL-axis of the
micro- straight lines representing
bar. the variation of SPL with

log n.
SPL(i, k) _ . dB re Sound Pressure Level. The 

0.0002 sound pressure level at the 
micro- k-th instant of time that 
bar. occurs in the i-th one-third

octave hand.
SPL'fl, k)_. dB re Adjusted Sound Pressure Level.

0.0002 The first approximation to
micro- background level in the i-th
bar. one-third octave band for

the k-th instant of time.
SPL"(i, k ).  dB re Background Sound Pressure 

0.0002 Level. The final approxima-
microbar tion to background level in

the i-th one-third octave 
hand for the k-th instant 
of time.

SPLi............dB re Maximum Sound Pressure
0.0002 Level. The sound pressure
microbar level that occurs in the i-th

one-third octave band of 
the spectrum for PNLTM.

SPLic..........dB re Corrected Maximum Sound
0.0002 Pressure Level. The sound
microbar pressure level that occurs in

the i-th one-third octave 
hand of the spectrum for 
PNLTM corrected for 
atmospheric sound absorp
tion.

t _____ ____ s e c .. . ..........Elapsed Time. The length of
time measured from a 
reference zero.

t( l), t(2 )„ . .  s e c ............Time Limit. The beginning
and end of the significant 
noise time history defined 
by h.

A t . . .......... . s e c . . . ..........Time Increment. The equal
increments of time for which 
PNL(k) and PNLT(k) are 
calculated.

T ____ ____ sec.......... . Normalising Time Constant.
The length of time used as 
a reference in the integration 
method for computing 
duration corrections.

T _____ ■___eF__............ Temperature. The ambient |
atmospheric temperature.

a i___ _____ dB/feet. Test Atmospheric Absorption.
a i'________ dB/1000 The atmospheric attenua-

feet. tion of sound that occurs in
the i-th one-third octave 
hand for the measured at
mospheric temperature and 
relative humidity.

Symbol

odo.
aio'.

Unit Meaning

dB/feet. Reference Atmospheric Absorp- 
dB/1000 tion. The atmospheric at-

feet. tenuation of sound that oc
curs in the i-th one-third 
octave band for the reference 
atmospheric temperature 
and relative humidity.

P.......... ____degrees... . First Constant Climb Angle.
y ------- ____degrees—. . Second Constant Climb Angle.
«.......... Thrust Cutback Angles. The
€____ ........ degrees. angles defining the points

on the takeoff flight path at
which thrust reduction is 
started and ended respec

tiv e ly .
7.......... . degrees___Approach Angle.
9 . . . ............. degrees____Takeoff Noise Angle. The angle

between the flight path and 
noise path for takeoff opera
tion. It is identical for Both 
measured and corrected 
flight paths.

X ................. degrees____ Approach Noise Angle. The
angle between the flight 
path and the noise path for 
approach operation. It is 
identical for both measured 
and corrected flight paths.

A I . . . . . .___E P N d B .. P N L T  Correction. The correc
tion to be added to the 
E PN L  calculated from 
measured data to account 
for noise level changes due 
to differences in atmospheric 
absorption and noise path 
length between reference 
and test conditions.

A2_____. . . .  E P N d B .. Noise Path Duration Correc
tion. The correction to be 
added to the E PN L  calcu
lated from measured data to 
account for noise level 
changes due to the noise 
duration because of differ
ences in flyover altitude 
Between reference and test 
condition.

A 3 ...............E P N d B .. Weight Correction. The correc
tion to be added to the 
E PN L  calculated from 
measured data to account 
for noise level changes due 
to differences between maxi
mum and test aircraft 
weights.

A4................. E P N d B .. Approach Angle Correction.
The correction to be added 
to the E PN L  calculated 
from measured data to 
account for noise level 
changes due to differences 
Between 3° and the test 
approach angle.

Takeoff Profile Changes. The 
changes in the basic param
eters defining the takeoff 
profile due to differences 
between reference and test 
conditions.

Flight Profile Identification P ositions

Position Description
A ______ _ S ta r t  o f  ta k eo ff ro ll.
B _ ________ L ifto ff.
C ________ S ta r t  o f  fir s t  c o n s ta n t  c lim b .
D ________ S ta r t  o f  th r u s t  r ed u c tio n .
E _________S ta r t  o f  s ec o n d  c o n s ta n t  c lim b .
E c ____ _ S ta r t  o f  sec o n d  c o n s ta n t  c lim b  o n

co rrec ted  f l ig h t  p a th .
F _________E n d  o f  n o is e  c e r t if ic a t io n  ta k eo ff

f l ig h t  p a th .
F c _____ _ E n d  o f  s ec o n d  c o n s ta n t  c lim b  o n

co rrec ted  f l ig h t  p a th .
G ______S ta r t  o f  n o is e  c e r tif ic a tio n  a p 

p r o a ch  f l ig h t  p a th .
G r_______ S ta r t  o f  n o ise  c er tif ic a tio n  a p 

p ro a ch  o n  referen ce  f l ig h t  p a th .
H ________ P o s it io n  o n  ap p ro a ch  p a th  d i

r e c t ly  a b ove  n o is e  m e a su r in g  
s ta t io n .

I _________ S ta r t  o f  le v e l off.
I r________ S ta r t  o f  le v e l o ff o n  referen ce  a p 

p ro a ch  f l ig h t  p a th .
J _________ T o u ch d o w n .
K ________ T ak eoff n o is e  m e a su r in g  s ta t io n .
L _________S id e l in e  n o is e  m e a su r in g  s ta t io n

(n o t  o n  f l ig h t  t r a c k ) .

AAB............ feet.
Aj9________ degrees.
Ay_______ degrees.
Ai_______degrees.
A«_.__.___ degrees.
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F light Profile I dentification 

P ositions—Continued
Position Description
M--------- End of noise type certification

takeoff flight track.
N---------- Approach noise measuring station.
O---------- Threshold of approach end of

runway
P______ _ Start of noise type certification

approach flight track.
Q----------- Position on measured takeoff

flight path corresponding to 
PNLTM at station K.

Qc----------Position on corrected takeoff
flight path corresponding to 
PNLTM at station K.

R_______ Position on measured takeoff
flight path nearest to station K.

Rc----------Position on corrected takeoff
flight path nearest to station K.

S-----------Position on measured approach
flight path corresponding to 
PNLTM at station N.

Sr______ Position on reference approach
flight path corresponding to 
PNLTM at station N.

T---------- Position on measured approach
flight path nearest to station N.

Tr--------- Position on reference approach
flight path nearest to station N.

X _______ Position on measured takeoff
flight path corresponding to 
PNLTM at station L.

F light P rofile D istances •

Distance Unit Meaning

AB...... .........feet_______ Length of Takeoff Roll. The
distance along the runway 
between the start of takeoff 
roll and lift off.

AK ............ feet............ Takeoff Measurement Distance.
The distance from the start 
of roll to the takeoff noise 
measurement station along 
the extended centerline 
of the runway.

AM...............feet...............Takeoff Flight Track Distance.
The distance from the start 
of roll to the takeoff flight 
track position along the 
extented centerline of the 
runway for which the 
position of the aircraft 
need no longer be recorded.

KQ............... fe e t..* ____Measured Takeoff Noise Path.
The distance from station 
K to the measured aircraft 
position Q.

KQc.............feet............... Corrected Takeoff Noise Path.
The distance from station 
K to the corrected aircraft 
position Qc.

K R _______feet......... .....Measured Takeoff Minimum
Distance. The distance from 
station K to point R on the 
measured flight path.

K R c______feet.______Corrected Takeoff Minimum
Distance. The distance from 
station K to point Rc on 
the corrected flight path.

L X .. . ..........feet-----------Measured Sideline Noise Path.
The distance from station 
L to the measured aircraft 
position X.

N H _ ...........fe e t.______Aircraft Approach Height. The
vertical distance between 
the aircraft and the ap
proach measuring station.

N S........... feet............ Measured Approach Noise
Path. The distance from 
station N  to the measured 
aircraft position S.

N 8r_...........feet............ Reference Approach Noise
Path. The distance from sta
tion N  to the reference air
craft position Sr.

N T _______ feet..............Measured Approach Minimum
Distance. The distance from 
station N  to point T on the 
measured flight path.

N T r.............feet..............Reference Approach Minimum
Distance. The distance from 
station N to point Tr on the 
corrected flight path; it 
equals 369 feet.

ON...............feet..............Approach Measurement Dis
tance. The distance from the 
runway threshold to the ap
proach measurement station 
along the extended center- 
line of the runway.

F light P rofile Distances— Continued

Symbol Unit Meaning

OP.............. . feet.......... .. Approach Flight Track Dis- 
tance. The distance from the 
runway threshold to the ap
proach flight track position 
along the extended center- 
line of the runway for which 
the position of the aircraft' 
need no longer be recorded.

Section A36.5 Atmospheric attenuation of 
sound— (a) General. The atmospheric at
tenuation of sound must be determined in 
accordance with the curves of Figure 15 
presented in SAE ARP 866 or by the simplified 
procedure presented below. SAE ARP 866 is 
a publication entitled: “Standard Values of 
Atmospheric Absorption as a Function of 
Temperature and Humidity for Use in 
Evaluating Aircraft Flyover Noise” and the 
recommendations presented therein are in
corporated by reference into this Part and 
are made a part hereof as provided in 5 U.S.C. 
522(a) (1) and 1 CFR Part 20. This publica
tion was published on August 31, 1964, by 
the Society of Automotive Engineers, Inc., 
located at 2 Pennsylvania Plaza, New York, 
N.Y. 10001, and copies may be purchased 
at that place. Copies of this publica
tion are available for examination at the 
DOT Library, Federal Office Building 10A 
Branch and at the Office of Noise Abatement 
both located at Headquarters, Federal Avia
tion Administration, 800 Independence Ave
nue, Washington, D.C. Moreover, copies of 
this publication are available for examina
tion at the Regional Offices of the FAA. Fur
thermore, a historic, official file will be 
maintained by the Office of Noise Abatement

and will contain any changes made to this 
publication.

(b) Reference conditions. For the refer
ence atmospheric conditions of temperature 
and relative humidity equal to 77° F. and 70 
percent, respectively, and for all other con
ditions of temperature and relative humidity 
where their product is equal to or greater 
than 4,000, the sound absorption must be ex
pressed by the following equation:

aio' =  fi/500 (dB/1,000 ft.)
aio' is the atmospheric attenuation of sound 
that occurs in the i-th  one-third octave 
band for the reference atmospheric condi
tions and fi is the geometrical mean fre
quency for the i-th  one-third octave band.

(c) Nonreference conditions. (1) For all 
atmospheric conditions of temperature and 
relative humidity where their product is 
equal to  or less than 4,000, the relationship 
between sound absorption, frequency, tem
perature, and humidity must be expressed 
by the following equation:

500 ai’/ f i=  (2/3) [ (11/2) — (HT/1,000) ]
ai' is the atmospheric attenuation of sound 
that occurs in the i-th  one-third octave 
band for a relative humidity of H percent 
and a temperature of T° Fahrenheit.

(2) Figure Al graphically illustrates the 
simplified relationship. The second equation 
represents the inclined line which is valid 
for all values of HT up to and including 
4,000. For all values of 4,000 and greater, the 
horizontal line, represented by the first 
equation, is valid. The minimum, reference, 
and maximum values of humidity and tem
perature are indicated in Figure Al.
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H U M ID ITYX TEMPERATURE, HT/J000, %  ° F

FIGURE A l. SIMPLIFIED RELATIONSHIP BETWEEN ATMOSPHERIC
SOUND ATTENUATION, FREQUENCY, HUMIDITY,
AND TEMPERATURE.

Section A36.6 Detailed correction proce
dures—(a) General. If the noise type certifi
cation test conditions are not equal to the 
noise certification reference conditions, ap
propriate positive corrections must be made 
to the EPNL calculated from the measured 
data. Differences between reference and test 
conditions which lead to positive corrections 
can result from the following:

(1) Atmospheric absorption of sound un
der test conditions greater than reference,

(2) Test flight path at higher altitude 
than reference, and

(3) Test weight less than maximum.
Negative corrections are permitted if the 
atmospheric absorption of sound under test

conditions is less than reference and also 
if the test flight path is at a lower altitude 
than reference.

The takeoff test flight path can occur at a 
higher altitude than reference if the meteor
ological conditions permit superior aero
dynamic performance (“cold day” effect). 
Conversely, the “hot day” effect can cause 
the takeoff test flight path to occur at a 
lower altitude than reference. The approach 
test flight path can occur at either higher 
or lower altitudes than reference irrespec
tive of the meteorological conditions.

The correction procedures presented in the 
following discussion consist of one or more 
of five possible values added algebraically to
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the EPNL calculated as if the tests were con
ducted completely under the noise type certi
fication reference conditions. The flight pro
files must be determined for both takeoff and 
approach, and for both reference and test 
conditions. The test procedures require noise 
and flight path recordings with a synchro
nized time signal from which the test profile 
can be delineated, including the aircraft 
position for which PNLTM is observed at the 
noise measuring station. For takeoff, a flight 
profile corrected to reference conditions may 
be derived from manufacturer’s data, and for 
approach, the reference profile is known.

The noise paths from the aircraft to the 
noise measuring station corresponding to 
PNLTM are determined for both the test 
and reference profiles. The SPL values in the 
spectrum of PNLTM are then corrected for 
the effects o f:

(1) Change in atmospheric sound 
absorption,

(2) Atmospheric sound absorption on the 
change in noise path length,

(3) Inverse square law on the change in 
noise path length.
The corrected values of SPL are then con
verted to PNLT from which is subtracted 
PNLTM. The difference represents the correc
tion to be added algebraically to the EPNL 
calculated from the measured data.

The minimum distances from both the 
test and reference profiles to the noise meas
uring station are calculated and used to 
determine a noise duration correction due 
to the change in the altitude of aircraft fly
over. The duration correction is added alge
braically to the EPNL calculated from the 
measured data.

From approved data in the form of curves 
or tables giving the variation of EPNL with 
takeoff weight and also for landing weight, 
corrections are determined to be added to 
the EPNL calculated from the measured data 
to account for noise level changes due to' 
differences between maximum and test air
craft weights.

From approved data in the form of curves 
or tables giving the variation of EPNL with 
approach angle, corrections are determined 
to be added algebraically to the EPNL cal
culated from measured data to account for 
noise level changes due to differences be
tween 30 and the test approach angle.

(b) Takeoff 'profiles. Figure A2 illustrates 
a typical takeoff profile. The aircraft begins 
the takeoff roll at point A, lifts off at point 
B, and initiates the first constant climb at 
point C at an angle j3. The noise abatement 
thrust cutback is started at point D and 
completed at point E where the second con
stant climb is defined by the angle Q (usu
ally expressed in terms of the gradient in  
per cent).

The end of the noise type certification 
takeoff flight path is represented by aircraft 
position F whose vertical projection on the 
flight track (extended centerline of the run
way) is point M. The position of the aircraft 
must be recorded for a distance AM of at 
least 6 nautical miles.

Position K is the takeoff noise measuring 
station whose distance AK is specified as 3.5 
nautical miles. Position L is the sideline noise 
measuring station located on a line parallel

to and a specified distance from the runway 
centerline where the noise level during take
off is greatest.

The takeoff profile is defined by the fol
lowing five parameters : AB, the length of 
takeoff roll; j8, the first constant climb angle; 
<y, the second constant climb angle; and 
6 and e, the thrust cutback angles. These five 
parameters are functions of the aircraft per
formance and weight and the atmospheric 
conditions of temperature, pressure, and 
wind velocity and direction. If the test con
ditions are not equal to the reference condi
tions, the corresponding test and reference 
profile parameters will be different as shown 
in  Figure A3. The profile parameter changes, 
identified as AAB, AP, A a, AS, and A«, can 
be derived from the’ manufacturer’s data 
(approved by the FAA) and can be used to 
define the flight profile corrected to the 
reference conditions. The relationships be
tween the measured and corrected takeoff 
flight profiles can then be used to determine 
the corrections, which if positive, must be 
applied to the EPNL calculated from the 
measured data.

Note: Under reference atmospheric con
ditions and with maximum takeoff weight, 
the gradient of the second constant climb 
angle, a, is specified to be not less than 4 
percent. However, the actual gradient will 
depend upon the test atmospheric condi
tions, assuming maximum takeoff weight 
and the parameters characterizing engine 
performance are constant (rpm, epr, or any 
other parameter used by the pilot).

Figure A4 illustrates portions of the meas
ured and corrected takeoff flight paths in
cluding the significant geometrical relation
ships influencing sound propagation. EF 
represents the measured second constant 
flight path with climb angle y, and EcFc 
represents the corrected second constant 
flight path at reduced altitude and with re
duced climb angle S —A3.

Position Q represents the aircraft location 
on the measured takeoff flight path for which 
PNLTM is observed at the noise measuring 
station K, and Qc is the corresponding posi
tion on the corrected flight path. The meas
ured and corrected noise propagation paths 
are KQ and KQc, respectively, which form 
the same angle 6 with their flight paths.

Position R represents the point on the 
measured takeoff flight path nearest the 
noise measuring station K, and Rc is the 
corresponding position on the corrected 
flight path. The minimum distance to the 
measured and corrected flight paths are in
dicated by the lines KB and KRc, respec
tively, which are normal to their flight paths.

(c) Approach profiles. Figure A5 illus
trates a typical approach profile. The begin
ning of the noise type certification approach 
profile is represented by aircraft position G 
whose vertical projection on the flight track 
(extended centerline of the runway) is point 
P. The position of the aircraft must be re
corded for a distance OP from the runway 
threshold O of at least 4 nautical miles.

Thé aircraft approaches at an angle y, 
passes vertically over the noise measuring 
station N at a height of NH, begins the level 
off at position I, and touches down at posi

tion J. The distance ON is specified as 1.0 
nautical mile.

The approach profile is defined by the ap
proach angle y an’d the height NH which are 
functions of the aircraft operating conditions 
controlled by the pilot. If the measured ap
proach profile parameters are different from 
the corresponding reference approach param
eters (3° and 370 feet, respectively, as shown 
in Figure A6), corrections, if positive, must 
be applied to the EPNL calculated from the 
measured data.

Figure A7 illustrates portions of the meas
ured and reference approach flight paths 
including the significant geometrical rela
tionships influencing sound propagation. 
GI represents the measured approach path 
with approach angle y, and Grlr represents 
the reference approach flight path at lower 
altitude and approach angle of 3°.

Position S represents the aircraft location 
on the measured approach flight path for 
which PNLTM is observed at the noise meas
uring station N, and Sr is the corresponding 
position on the reference approach flight 
path. The measured and corrected noise 
propagation paths are NS and NSr, respec
tively, which form the same angle X with 
their flight paths.

Position T represents the point on the 
measured approach flight path nearest the 
noise measuring station N, and Tr is the 
corresponding point on the reference ap
proach flight path. The minimum distances 
to the measured and reference flight paths 
are indicated by the lines NT and NTr, re
spectively, which are normal to their flight 
paths.

Note: The reference approach flight path 
is defined by y=3°  and NH=370 feet. Con
sequently, NTr can also be defined; NTr=369 
feet to the nearest foot and is, therefore, 
considered to be one of the reference 
parameters.

(d) PNLT corrections. Whenever the am
bient atmospheric conditions of tempera
ture and relative humidity differ from the 
reference conditions (77° F. and 70 percent, 
respectively) and whenever the measured 
takeoff and approach flight paths differ from 
the corrected and reference flight paths re
spectively, it may b3 necessary or desirable 
to apply corrections to the EPNL values cal
culated from the measured data. If the 
corrections are required, they must be 
calculated as described below.

Referring to the takeoff flight path shown 
in Figure A4, the spectrum of PLNTM ob
served at station K. for the aircraft at po
sition Q, is decomposed into its Individual 
SPLi values. A set of correoted values are 
then computed as follows:

SPLic =  SPLi +  (ai—aio) KQ
+ aio  (KQ—KQc)
+20 log (KQ/KQc)

where SPLi and SPLic are the measured and 
corrected sound pressure levels, respectively, 
in the i-th one-third octave band. The first 
correction term accounts for the effects of 
change in atmospheric sound absorption 
where ai and aio are the sound absorption 
coefficients for the test and reference at
mospheric conditions, respectively, for the

FEDERAL REGISTER, VOL. 34, NO. 221— TUESDAY, NOVEMBER 18, 1969



1-
th

 o
ne

-t
hi

rd
 o

ct
av

e 
ba

nd
 a

nd
 K

Q
 i

s 
th

e 
m

ea
su

re
d 

ta
ke

of
f 

no
is

e 
pa

th
. 

T
he

 
se

co
nd

 
co

rr
ec

tio
n 

te
rm

 a
cc

ou
nt

s 
fo

r 
th

e 
ef

fe
ct

s 
of

 
at

m
os

ph
er

ic
 s

ou
nd

 a
bs

or
pt

io
n 

on
 t

he
 c

ha
ng

e 
in

 t
he

 n
oi

se
 p

at
h 

le
ng

th
 w

he
re

 K
Q

c 
is

 t
he

 
co

rr
ec

te
d 

ta
ke

of
f 

no
is

e 
pa

th
. 

T
he

 t
hi

rd
 c

or


re
ct

io
n 

te
rm

 a
cc

ou
nt

s 
fo

r 
th

e 
ef

fe
ct

s 
of

 t
he

 
in

ve
rs

e 
sq

ua
re

 l
aw

 o
n 

th
e 

ch
an

gé
 i

n 
th

e 
no

is
e 

pa
th

 l
en

gt
h.

T
he

 c
or

re
ct

ed
 v

al
ue

s 
of

 S
PL

ic
 a

re
 t

he
n 

co
nv

er
te

d 
to

 P
N

LT
 a

nd
 a

 c
or

re
ct

io
n 

te
rm

 
ca

lc
ul

at
ed

 a
s 

fo
llo

w
s :

Al
 =

 P
N

LT
—

PN
LT

M
w

hi
ch

 r
ep

re
se

nt
s 

th
e 

co
rr

ec
tio

n 
to

 b
e 

ad
de

d 
al

ge
br

ai
ca

lly
 t

o 
th

e 
EP

NL
 c

al
cu

la
te

d 
fr

om
 

th
e 

m
ea

su
re

d 
da

ta
.

T
he

 s
am

e 
pr

oc
ed

ur
e 

is
 u

se
d 

fo
r 

th
e 

ap


pr
oa

ch
 f

lig
ht

 p
at

h 
ex

ce
pt

 t
ha

t 
th

e 
va

lu
es

 
fo

r 
SP

Li
c 

re
la

te
 t

o 
th

e 
ap

pr
oa

ch
 n

oi
se

 p
at

hs
 

sh
ow

n 
in

 F
ig

ur
e 

A7
 a

s 
fo

llo
w

s:
SP

Li
c =

 S
P

L
i+

(a
i —

ai
o)

 N
S 

+
 ai

o 
(N

S—
N

Sr
)

+
 20

 lo
g 

(N
S/

N
Sr

)
w

he
re

 N
S 

an
d 

N
Sr

 a
re

 t
he

 m
ea

su
re

d 
an

d 
re

fe
re

nc
e 

ap
pr

oa
ch

 n
oi

se
 p

at
hs

, r
es

pe
ct

iv
el

y.
 

T
he

 r
em

ai
nd

er
 o

f 
th

e 
pr

oc
ed

ur
e 

is
 t

he
 s

am
e 

as
 f

or
 t

he
 ta

ke
of

f 
fli

gh
t p

at
h.

T
he

 s
am

e 
pr

oc
ed

ur
e 

is
 u

se
d 

fo
r 

th
e 

si
de


lin

e 
fli

gh
t 

pa
th

 e
xc

ep
t 

th
at

 t
he

 v
al

ue
s 

fo
r 

SP
Li

c 
re

la
te

 o
nl

y 
to

 t
he

 m
ea

su
re

d 
si

de
lin

e 
no

is
e 

pa
th

 a
s f

ol
lo

w
s :

SP
Li

c =
 S

P
L

i+
( a

i -
ai

o)
 L

X
w

he
re

 L
X

 is
 th

e 
m

ea
su

re
d 

si
de

lin
e 

no
is

e 
pa

th
 

fr
om

 s
ta

tio
n 

L 
(F

ig
ur

e 
A

2)
 t

o 
po

si
tio

n 
X

 o
f 

th
e 

ai
rc

ra
ft 

fo
r 

w
hi

ch
 P

NL
TM

 is
 o

bs
er

ve
d 

at
 

st
at

io
n 

L.
 O

nl
y 

th
é 

co
rr

ec
tio

n 
te

rm
 a

cc
ou

nt


in
g 

fo
r 

th
e 

ef
fe

ct
s 

of
 c

ha
ng

e 
in

 a
tm

os
ph

er
ic

 
so

un
d 

ab
so

rp
tio

n 
is

 c
on

sid
er

ed
. 

T
he

 d
iff

er


en
ce

 b
et

w
ee

n 
th

e 
m

ea
su

re
d 

an
d 

co
rr

ec
te

d 
no

is
e 

pa
th

 l
en

gt
hs

 a
re

 a
ss

um
ed

 n
eg

lig
ib

le
 

fo
r 

th
e 

si
de

lin
e 

fli
gh

t 
pa

th
. 

T
he

 r
em

ai
nd

er
 

of
 th

e 
pr

oc
ed

ur
e 

is
 th

e 
sa

m
e 

as
 fo

r 
th

e 
ta

ke
of

f 
fli

gh
t 

pa
th

.
(e

) 
D

ur
at

io
n 

co
rr

ec
tio

ns
. 

W
he

ne
ve

r 
th

e 
m

ea
su

re
d 

ta
ke

of
f 

an
d 

ap
pr

oa
ch

 f
lig

ht
 p

at
hs

 
di

ffe
r 

fr
om

 th
e 

co
rr

ec
te

d 
an

d 
re

fe
re

nc
e 

fli
gh

t 
pa

th
s, 

re
sp

ec
tiv

el
y,

 i
t 

m
ay

 b
e 

ne
ce

ss
ar

y 
or

 
de

sir
ab

le
 t

o 
ap

pl
y 

du
ra

tio
n 

co
rr

ec
tio

ns
 t

o 
th

e 
EP

N
L 

va
lu

es
 c

al
cu

la
te

d 
fr

om
 t

he
 m

ea
s

ur
ed

 d
at

a.
 I

f 
th

e 
co

rr
ec

tio
ns

 a
re

 r
eq

ui
re

d,
 

th
ey

 s
ha

ll 
be

 c
al

cu
la

te
d 

as
 d

es
cr

ib
ed

 b
el

ow
.

R
ef

er
ri

ng
 t

o 
th

e 
ta

ke
of

f 
fli

gh
t 

pa
th

 s
ho

w
n

in
 F

ig
ur

e 
A4

, a
 c

or
re

ct
io

n 
te

rm
 is

 c
al

cu
la

te
d 

as
 f

ol
lo

w
s: A

2=
 -

10
 lo

g 
(K

R
/K

R
c)

w
hi

ch
 r

ep
re

se
nt

s 
th

e 
co

rr
ec

tio
n 

to
 b

e 
ad

de
d 

al
ge

br
ai

ca
lly

 t
o 

th
e 

EP
N

L 
ca

lc
ul

at
ed

 f
ro

m
 

th
e 

m
ea

su
re

d 
da

ta
. T

he
 le

ng
th

s 
E

R
 a

nd
 K

R
c 

ar
e 

th
e 

m
ea

su
re

d 
an

d 
co

rr
ec

te
d 

ta
ke

of
f 

m
in

im
um

 d
is

ta
nc

es
, 

re
sp

ec
tiv

el
y,

 f
ro

m
 t

he
 

no
is

e 
m

ea
su

ri
ng

 s
ta

tio
n 

to
 t

he
 m

ea
su

re
d 

an
d 

co
rr

ec
te

d 
fli

gh
t 

pa
th

s. 
T

he
 n

eg
at

iv
e 

si
gn

 
in

di
ca

te
s 

th
at

, 
fo

r 
th

e 
pa

rt
ic

ul
ar

 c
as

e 
of

 a
 

du
ra

tio
n 

co
rr

ec
tio

n,
 

th
e 

EP
N

L 
ca

lc
ul

at
ed

 
fr

om
 t

he
 m

ea
su

re
d 

da
ta

 i
s 

re
du

ce
d 

if
 t

he
 

m
ea

su
re

d 
fli

gh
t 

pa
th

 is
 a

t 
a 

gr
ea

te
r 

al
tit

ud
e 

th
an

 t
he

 c
or

re
ct

ed
 f

lig
ht

 p
at

h.
T

he
 s

am
e 

pr
oc

ed
ur

e 
is

 u
se

d 
fo

r 
th

e 
ap


pr

oa
ch

 f
lig

ht
 p

at
h 

ex
ce

pt
 t

ha
t t

he
 c

or
re

ct
io

n 
re

la
te

s 
to

 t
he

 a
pp

ro
ac

h 
m

in
im

um
 d

is
ta

nc
es

 
sh

ow
n 

in
 F

ig
ur

e 
A7

 a
s 

fo
llo

w
s:

A
2=

 —
10

 lo
g 

(N
T

/3
69

)
w

he
re

 N
T 

is
 t

he
 m

ea
su

re
d 

ap
pr

oa
ch

 m
in

i
m

um
 d

is
ta

nc
e 

fr
om

 th
e 

no
is

e 
m

ea
su

ri
ng

 s
ta


tio

n 
N

 t
o 

-th
e 

m
ea

su
re

d 
fli

gh
t 

pa
th

 a
nd

 3
69

 
fe

et
 i

s 
th

e 
m

in
im

um
 d

is
ta

nc
e 

fr
om

 s
ta

tio
n 

N
 t

o 
th

e 
re

fe
re

nc
e 

fli
gh

t 
pa

th
.

N
o 

du
ra

tio
n 

co
rr

ec
tio

n 
is

 c
om

pu
te

d 
fo

r 
th

e 
si

de
lin

e 
fli

gh
t 

pa
th

 b
ec

au
se

 t
he

 d
iff

er


en
ce

s 
be

tw
ee

n 
th

e 
m

ea
su

re
d 

an
d 

co
rr

ec
te

d 
fli

gh
t 

pa
th

s 
ar

e 
as

su
m

ed
 n

eg
lig

ib
le

.
(f

) 
W

ei
gh

t 
co

rr
ec

tio
ns

. W
he

ne
ve

r 
th

e 
ai

r
cr

af
t 

w
ei

gh
t, 

du
ri

ng
 e

ith
er

 t
he

 n
oi

se
 t

yp
e 

ce
rt

ifi
ca

tio
n 

ta
ke

of
f, 

si
de

lin
e,

 
or

 
ap

pr
oa

ch
 

te
st

, i
s l

es
s 

th
an

 th
e 

co
rr

es
po

nd
in

g 
m

ax
im

um
 

ta
ke

of
f 

or
 l

an
di

ng
 w

ei
gh

t, 
a 

co
rr

ec
tio

n 
m

us
t 

be
 a

pp
lie

d 
to

 th
e 

EP
NL

 v
al

ue
 c

al
cu

la
te

d 
fr

om
 

th
e 

m
ea

su
re

d 
da

ta
. T

he
 c

or
re

ct
io

ns
 a

re
 d

et
er


m

in
ed

 f
ro

m
 a

pp
ro

ve
d 

da
ta

 i
n 

th
e 

fo
rm

 o
f 

ta
bl

es
 o

r 
cu

rv
es

 s
uc

h 
as

 s
ch

em
at

ic
al

ly
 i

nd
i

ca
te

d 
in

 F
ig

ur
es

 A
8 

an
d 

A9
. T

he
 d

at
a 

m
us

t 
be

 a
pp

lic
ab

le
 t

o 
th

e 
no

is
e 

ty
pe

 c
er

tif
ic

at
io

n 
re

fe
re

nc
e 

at
m

os
ph

er
ic

 c
on

di
tio

ns
.

(g
) 

A
pp

ro
ac

h 
an

gl
e 

co
rr

ec
tio

ns
. W

he
ne

ve
r 

th
e 

ai
rc

ra
ft 

ap
pr

oa
ch

 a
ng

le
 d

ur
in

g 
th

e 
no

is
e 

ty
pe

 c
er

tif
ic

at
io

n 
ap

pr
oa

ch
 t

es
t 

is
 

gr
ea

te
r 

th
an

 3
°, 

a 
co

rr
ec

tio
n 

m
us

t 
be

 a
pp

lie
d 

to
 t

he
 

EP
NL

 v
al

ue
 c

al
cu

la
te

d 
fr

om
 t

he
 m

ea
su

re
d 

da
ta

. 
T

he
 c

or
re

ct
io

ns
 a

re
 d

et
er

m
in

ed
 f

ro
m

 
ap

pr
ov

ed
 d

at
a 

in
 th

e 
fo

rm
 o

f t
ab

le
s o

r 
cu

rv
es

 
su

ch
 a

s 
sc

he
m

at
ic

al
ly

 i
nd

ic
at

ed
 i

n 
Fi

gu
re

 
AI

O.
 T

he
 

da
ta

 m
us

t 
be

 a
pp

lic
ab

le
 t

o 
th

e 
no

is
e 

ty
pe

 
ce

rt
ifi

ca
tio

n 
re

fe
re

nc
e 

at
m

os


ph
er

ic
 c

on
di

tio
ns

 a
nd

 t
o 

th
e 

te
st

 l
an

di
ng

 
w

ei
gh

t.

FE
DE

RA
L 

RE
GI

ST
ER

, 
VO

L.
 3

4,
 N

O.

F

FIG
UR

E 
A3

* C
OM

PA
RI

SO
N 

OF
 M

EA
SU

RE
D 

AN
D 

CO
RR

EC
TE

D 
TA

KE
OF

F P
RO

FIL
ES

.

—
TU

ES
DA

Y,
 N

OV
EM

BE
R 

18
, 

19
69

18370 RULES AND REGULATIONS



M
EA

SU
RE

D 
F

FI
GU

RE
 A

4. 
TA

KE
OF

F 
PR

OF
ILE

 C
HA

RA
CT

ER
IS

TI
CS

 
IN

FL
UE

NC
IN

G 
SO

UN
D 

PR
OP

AG
AT

IO
N.

M
EA

SU
RE

D

FI
GU

RE
 A

6.
 C

OM
PA

RI
SO

N 
OF

 M
EA

SU
RE

D 
AN

D 
CO

RR
EC

TE
D 

AP
PR

OA
CH

 P
RO

FI
LE

S.

FIG
UR

E 
A7

. 
AP

PR
OA

CH
 P

RO
FIL

E 
CH

AR
AC

TE
RI

ST
IC

S 
IN

FL
UE

NC
IN

G 
SO

UN
D 

PR
OP

AG
AT

IO
N.

FE
DE

RA
L 

RE
GI

ST
ER

, 
VO

L. 
34

, 
NO

. 
22

1—
TU

ES
DA

Y,
 N

OV
EM

BE
R 

18
, 

19
69

RULES AND REGULATIONS 18371



EP
NC

AIR
CR

AF
T T

AK
EO

FF
 W

EIG
HT

FIG
UR

E 
A8

. T
AK

EO
FF

 W
EIG

HT
 C

OR
RE

CT
IO

N 
FO

R 
EP

NL
 A

T 3
.5

 N
AU

TI
CA

L M
ILE

S 
FR

OM
 B

RA
KE

 R
EL

EA
SE

.

AI
RC

RA
FT

 L
AN

DI
NG

 W
EIG

HT

FI
GU

RE
 A

9.
 A

PP
RO

AC
H 

W
EI

GH
T 

CO
RR

EC
TI

ON
 

FO
R 

EP
NL

 A
T 

1.0
 N

AU
TI

CA
L M

IL
E 

FR
OM

 R
UN

W
AY

 T
HR

ES
HO

LD
.

FE
DE

RA
L 

RE
GI

ST
ER

, 
VO

L.
 3

4,
 N

O.
 2

21
—

TU
ES

DA
Y,

 N
OV

EM
BE

R 
18

, 
19

69

18372 RULES AND REGULATIONS



RULES AND REGULATIONS 18373

F IG U R E  A 10 . A P P R O A C H  A N G LE C O R R EC TIO N  FOR 
EP N L A T  L O  N A U T IC A L  M IL E  
FROM  RU NW AY TH R ES H O LD .

ceived noise level are noted with respect to 
time and the maximum value, PNLTM, is 
determined.

PNLT(k) =PNL(k) +  C(k)
(d) A duration correction factor, D, is 

computed by integration under the curve of 
tone corrected perceived noise level versus 
time.

(e) Effective perceived noise level, EPNL, is 
determined by the algebraic sum of the maxi
mum tone corrected perceived noise level and 
the duration correction factor.

EPNL := PNLTM+ D
Section B36.2 Perceived noise level. In

stantaneous perceived noise levels, PNL(k), 
must be calculated from instantaneous one- 
third octave band sound pressure levels, 
SPL(i,k), as follows:

Step 1. Convert each one-third octave 
band SPL(i,k), from 50 to 10,000 Hz, to per
ceived noisiness, n(i,k), by reference to 
Table Bl, or to the mathematical formulation 
of the noy table given in § B36.7 of this 
appendix.

Step 2. Combine the perceived noisiness 
values, n (i,k ), found in step 1 by the 
following formula:

N(k) =ij(k)+0.15 [ [ £  n(i, k) J-w (k)
24

=0.85n(k)+0.16]£ n(i, k)
i-l

Appendix B—Aircraft Noise Evaluation 
Under § 36.103

Section B36.1 General. The procedures in 
this appendix must be used to determine the 
noise evaluation quantity designated as 
effective perceived noise level, EPNL, under 
§ 36.103. These procedures, which use the 
physical properties of noise measured as pre
scribed by Appendix A of this part, consist 
of the following:

(a) The 24 one-third octave bands of 
sound pressure level are converted to per

ceived noisiness by means of a noy table. The 
noy values are combined and then converted 
to instantaneous perceived noise levels, 
PNL(k).

(b) A tone correction factor, C(k), is cal
culated for each spectrum to account for the 
subjective response to the presence of the 
maximum tone.

(c) The tone correction factor is added to 
the perceived noise level to obtain tone cor
rected perceived noise levels, PNLT(k), at 
each one-half second increment ot time. The 
instantaneous values of tone corrected per-

where n(k) is the largest of the 24 values of 
n(i,k) and N(k) is the total perceived 
noisiness.

Step 3. Convert the total perceived noisi
ness, N (k ), into perceived noise level, PNL(k), 
by the following formula:

PNL(k) =40.0+33.3 log N(k)
which is plotted in  Figure B l. PNL(k) may 
also be obtained by choosing N(k) in the 
1,000 Hz column of Table B l and then read
ing the corresponding value of SPL(i,k) 
which, at 1,000 Hz, equals PNL(k).
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SPL One-Third Octave Band Center Frequencies f ,  HZ
dB

50 6 1 80 100 12  5 200 250 315 400 500 630 800 1000 1250 1600 2000 25OO 3150 4000 5000 6300 8000 10000
29 1.00 1.00
30 1.00 1.07 1.87 1.0031 1.07 1*15 1*15 1.07 1*003233 T ab le B l. P e r c e iv e d  N o is in e s s 1.001.07 1*151*23 1*231*32 1.231*32 1*151*23 1.071.1534
35 (NOYs) a s  a F u n ctio n 1.00

1.07
1.15
1*23

102
1*41

1*41
101

1*41
I.«

1*32
1*41

1*2?
1*323«37 o f Sound P r e ssu r e 1*151.23 1*321.41 i& 1*62T.74 1.621*Z4 1.511.62 1.411.51 1.0034 1.00 1*32 1.51 T* 74 1.86 1.86 1*74 1.62 1.1033 L ev e l « 1.07 1.41 1.62 1.86 1*99 1.99 1.86 1*74 1.21
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Figure SI, Perceived Noise Level as a Function of Noys.

Section B36.3 Correction for spectral ir
regularities. Noise having pronounced irreg
ularities in the spectrum (for example, dis
crete frequency components or tones), must 
be adjusted by the correction factor C(k) 
calculated as follows:

Step 1. Starting with the corrected sound 
pressure level in the 80 Hz one-third octave 
band (band number 3), calculate the 
changes in  sound pressure level (or “slopes”) 
in the remainder of the one-third octave 
bands as follows:

s(3,k) =  no value
s(4,k) =  SPL(4,k) —SPL(3,k)

s(i,k) =SPL(i,k) —SPL[ (i—1) ,k]

s(24,k) =SPL(24,k) -SPL(23,k)
Step 2. Encircle the value of the slope, 

s(i,k), where the absolute value of the 
change in slope is greater than 5; that is, 
where

| As(i, k)| = |s(i, k )—s[(i—1), k]|>5.

Step 3. (a) If the encircled value of the 
slope s(i,k) is positive and algebraically 
greater than the slope s [ ( i—l),k ], encircle 
SPL(i,k).

(b) If the encircled value of the slope s(i,k)

is zero or negative and the slope s [ i—l),k ] 
is positive, encircle (SPL[(i—l) ,k ])

(c) For all other cases, no sound pressure 
level value is to be encircled.

Step 4. Omit all SPL(i,k) encircled in Step 
3 and compute new sound pressure levels 
SPL'(i,k) as follows:

(a) For nonencircled sound pressure levels, 
let the new sound pressure levels equal the 
original sound pressure levels,

SPL'(i,k) =  SPL(i,k)
(b) For encircled sound pressure levels in 

bands 1-23, let the new sound pressure level 
equal the arithmetic average of the preceding 
and following sound pressure levels,

SPL'(i,k) =  (J4)[SPL[(i-l),k]+SPL[(i+l),k]]

(c) If the sound pressure level in the 
highest frequency band (i=24) is encircled, 
let the new sound pressure level in that 
band equal

SPL'(24,k) =SPL(23,k) +s(23 ,k ).
Step 5. Recompute new slopes s' (i,k), in

cluding one for an imaginary 25-th band, as 
follows:

s'(3, k) =s'(4 , k)
s' (4, k) =SPL'(4, k) — SPL' (3, k)

s' (i,k) =SPL'(i,k) —SPL' [ ( i—1) ,k]

s ' (24, k) =  SPL'(24, k ) —SPL'(23, k) 
s '(25, k )= s'(2 4 ,k )

Step 6. For i from 3 to 23, compute the 
arithmetic average of the three adjacent 
slopes as follows:

s(i,k) =  (1/3) [s'(i, k) + s ' [ ( i+ l ) ,  k] 
+ s '[ ( i+ 2 ) ,k ] ]

Step 7. Compute final adjusted one-third 
octave-band sound pressure levels, SPL” 
(i,k), by beginning with band number 3 and 
proceeding to band number 24 as follows:
SPL” (3, k) =SPL(3, k)
SPL” (4, k) =SPL” (3,k) + s(3 ,k )

SPL” (i,k) =SPL” [ (i—1) ,k] + s [  ( i - 1 )  ,k]

SPL” (24, k) =  SPL” (23, k) +s(23, k)
Step 8. Calculate the differences, F(i,k), 

between the original and the adjusted sound 
pressure levels as follows:

F(i,k) =SPL(i,k) —SPL” (i,k)
and note only values greater than zero.

Step 9. For each of the 24 one-third octave 
bands, determine tone correction factors from 
the sound pressure level differences F(i,k) 
and Table B2.

Step 10. Designate the largest of the tone 
correction factors, determined in Step 9, as 
C(k). An example of the tone correction 
procedure is given in Table B3.

Tone corrected perceived noise levels 
PNLT(k) are determined by adding the O(k) 
values to corresponding PNL(k) values, that 
is,

PNLT(k) =PNL(k) +C(k)
For any i-th  one-third octave band, at any 

k-th increment of time, for which the tone 
correction factor is suspected to result from 
something other than (or in addition to) an 
actual tone (or any spectral irregularity 
other than aircraft noise), an additional 
analysis may be made using a filter with a 
bandwidth narrower than one-third of an 
octave. If the narrow band analysis cor
roborates that suspicion, then a revised value 
for the background sound pressure level, 
SPL” (i,k), may be determined from the 
analysis and used to compute a revised tone 
correction factor, F(i,k), for that particular 
one-third octave band.
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Section B36.4 Maximum tone corrected 
perceived noise level. The maximum tone 
corrected perceived noise level, PNLTM, is 
the maximum calculated value of the tone 
corrected perceived noise level, PNLT(k), cal
culated in accordance with the procedure of 
§ B36.3 of this Appendix. Figure B2 is an ex
ample of a flyover noise time history where 
the maximum value is clearly indicated. 
Half-second time intervals, At, are small

enough to obtain a satisfactory noise time 
history.

If there are no pronounced irregularities in 
the spectrum, then the procedure of § B36.3 
of this Appendix would be redundant since 
PNLT(k) would be identically equal to 
PNL(k). For this case, PNLTM would be the 
maximum value of PNL(k) and would equal 
PNLM.

Figure B2, Example of Perceived Noise "Level Corrected 
for Tones as a Function of A ircraft Flyover 
Time

Section B36.5 Duration correction. The 
duration correction factor D is determined 
by the integration technique defined by the 
expression:

D=10 log f ( l / T ) J ‘^  ant [PNLT/10] d t ] —PNLTM

where T is a normalizing time constant, 
PNLTM is the maximum value of PNLT, and 
t( l)  and t(2) are the limits of the significant 
noise time history.

Since PNLT is calculated from measured 
values of SPL, there will, in general, be no 
obvious equation for PNLT as a function of 
time. Consequently, the equation can be re
written with a summation sign instead of an 
integral sign as follows:

[ d/At -■
(l/T) £  At ant [PNLT(k)/10] -P N LT M  

k-0 . J

where At is the length of the equal incre
ments of time for which PNLT(k) is calcu
lated and d is the time interval to the 
nearest 1.0 second during which PNLT(k) is 
within a specified value, h, of PNLTM.

Half-second time intervals for At are small 
enough to obtain a satisfactory history of the 
perceived noise level. A shorter time interval 
may be selected by the applicant provided 
aproved limits and constants are used.

The following values for T, At, and h, must 
be used in calculating D:

T—10 sec,
A t=0.5 sec, and 

h=10 dB.
Using the above values, the equation for D 
becomes

pressure level and perceived noisiness given 
in Table B1 is illustrated in  Figure B3. The 
variation of SPL with log n for a given one- 
third octave band can be expressed by either 
one or two straight lines depending upon the 
frequency range. Figure B3(a) illustrates the 
double line case for frequencies below 400 
Hz, and above 6,300 Hz and Figure B3(b) 
illustrates the single line case for all other 
frequencies.

The important aspects of the mathematical 
formulation are:

1. the slopes of the straight lines, p(b) 
andp(c),

2. the intercepts of the lines on the SPL- 
axis, SPL(b), and SPL(c), and

3. the coordinates of the discontinuity, 
SPL(a), and log n (a ) .

The equations are as follows:
Case 1. Figure B3 (a) f <400 Hz.

’ f  >6300Hz.

SPL(a)
p(c)SPL(b) — p(b)SPL(c)

P ( c ) — P(b)
SPL(c) -SPL (b)

log n(a) =-
P0>) — P(c)

(a) SPL(b) <  SPL ^  SPL(a), 
SPL—SPL(b)

n = a n t ■
P(b)

(b) SPL >SPL (a).
SPL—SPL(c) 

n = a n t-------------------

D = 10 log f f) ant [P N L T (k )/1 0 ]l-P N L T M -1 3  
L  k-o J

where the integer d is the duration time 
defined by the points that are 10 dB less 
than PNLTM.

If the 10 dB-down points fall between cal
culated PNLT(k) values (the usual case), 
the applicable limits for the duration time 
must be chosen from the PNLT(k) values 
closest to PNLTM—10. For those cases with 
more than one peak value of PNLT(k), the 
applicable limits must be chosen to yield the 
largest possible value for the duration time.

If the value of PNLT(k) at the 10 dB- 
down points is 90 PNdB or less, the value of 
d may be taken as the time interval between 
the initial and the final times for which 
PNLT(k) equals 90 PNdB.

Section B36.6 Effective perceived noise 
level. The total subjective effect of an air
craft flyover is designated “effective per
ceived noise level,” EPNL, and is equal to 
the algebraic sum of the maximum value of 
the tone corrected perceived noise level, 
PNLTM, and the duration correction, D. 
That is,

EPNL =  PNLTM+ D
where PNLTM and D are calculated under 
§§B36.4 and B36.5 of this appendix.

The above equation can be rewritten by 
substituting the equation for D from § B36.5 
of this appendix, that is,

[ 2d -|
£  ant [PNLT(k)/10] -1 3  
k-0 -I

Section B36.7 Mathematical formulation 
of noy tables. The relationship between sound

P(c)
(c) 0 < log  n <  log n (a ) .

SPL—p('b) logn+SPL(b)
(d) lo gn > :logn (a ).

SPL=p(c) logn+SPL(c)
Case 2. Figure B 3(b), 400 < f  <6300 Hz.

(a) SPL>:SPL(c).
SPL—SPL(c)n = a n t -------- :--------P(c)

(b) log n >:0.
SPL=p(c) logn+SPL(c)

Let the reciprocals of the slopes be defined as, 
M (b )= l/p (b )
M(c) — l/p (c )

Then the equations can be written,
Case 1. Figure B3(a), f<400 Hz.

f>6300 Hz.

SPL(a)

log n(a) =

M(b)SPL(b) —M(c)SPL(c) 
M(b) —M(c)

M(b)M(c) [SPL(c) —SPL(b)
M(c) —M(b)

(a) SPL(b) ^  SPL < SPL (a ). 
n = an t M(b) [SPL—SPL(b) ]

(b) SPL>SPL(a).
n = an t M(c) [SPL—SPL(c) ]

(c) 0 < lo g  n < lo g  n (a ) .
log n

SPL=M (b)+SPL(b>
(d) log n > lo g  n (a ) .

log n
spl= m^ + s p l<c>

Case 2. Figure B3(b), 400 < f  <6300 Hz.
(a) SPL >  SPL(c).

n = a n t M(c) [SPL-SPL(c) ]
(b) lo g n > 0 .

SPL=W ^ + SPL(C)M(c)
Table B4 lists the values of the important 

constants necessary to calculate sound 
pressure level as a function of perceived 
noisiness.
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(b) Tradeoff. The noise levels in paragraph 
(a) may be exceeded at one or two of the 
measuring points prescribed in § C36.3, if—

(1) The sum of the exceedances is not 
greater than 3 EPNdB;

(2) No exceedance is greater than 2 
EPNdB; and

(3) The exceedances are completely offset 
by reductions at other required measuring 
points.

.(c) Prior applications. For applications 
made before December 1, 1969, for airplanes 
powered by more than three turbojet engines 
with bypass ratios of two or more, the value 
prescribed in paragraph (b) (1) of this sec
tion may not exceed 5 EPNdB and the value 
prescribed in paragraph (b) (2) of this sec
tion may not exceed 3 EPNdB.

Section C36.7 Takeoff test conditions, (a) 
This section applies to all takeoffs conducted 
in showing compliance with this part.

(b) Takeoff power or thrust must be used 
from the start of the takeoff to the point 
at which an altitude of at least 1,000 feet 
above the runway is reached, except that, 
for airplanes powered by more than three tur
bojet engines, this altitude must not be less 
than 700 feet.

(c) Upon reaching the altitude specified 
in paragraph (b) of this section, the power 
or thrust may not be reduced below that 
power or thrust that will provide level flight 
with one engine inoperative, or below that 
power or thrust that will maintain a climb 
gradient of at least 4 percent, whichever 
power or thrust is greater.

(d) A speed of at least V2+10 knots must 
be attained as soon as practicable after lift
off, and must be maintained throughout the 
takeoff noise test.

(e) A constant takeoff configuration, se
lected by the applicant, must be maintained 
throughout the takeoff noise test.

Section C36.9 Approach test conditions. 
(a) This section applies to all approaches 
conducted in showing compliance with this 
part.

(b) The airplane’s configuration must be 
that specified by the applicant.

(c) The approaches must be conducted 
with a steady glide angle of 3° ±0.5° and 
must be continued to a normal touchdown 
with no airframe configuration change.

(d) A steady approach speed of not less 
than 1.30 V, + 10 knots must be established 
and maintained over the approach measuring 
point.

(e) All engines must be operating at ap
proximately the same power or thrust, and 
must be operating at not less than the power 
car thrust required for the maximum allow
able flap setting.
[F.R. Doc. 69-13368; Filed, Nov. 17, 1969;

9:08 a.m.]

[Docket No. 9958; Arndt. 39-877]
PART 39— AIRWORTHINESS 

DIRECTIVES
Aer Pegaso Model M.100S and

C.A.R.M.A.M. Model M.200 Gliders
There have been ¡reports of improper 

installation of the horizontal stabilizer 
on the Aer Pegaso Model M.100S and 
C.A.R.M.A.M. Model M.200 gliders which 
caused improper engagement of the ele
vator “quick disconnect” attachment. In 
view of the seriousness of such a condi
tion, and the likelihood that such a con
dition may exist or develop in other glid
ers of the same type design, an airworth
iness directive (AD) is being issued to 
require installation of a means to per
mit visual confirmation of proper en

gagement and the installation of a plac
ard to require visual confirmation of the 
engagement before the first flight after 
each installation of the horizontal 
stabilizer.

Since a situation exists that requires 
immediate adoption of this regulation, it 
is found that notice and public proce
dure are impracticable and good cause 
exists for making this amendment effec
tive in less than 30 days.

In consideration of the foregoing, and 
pursuant to the authority delegated to 
me by the Administrator (14 CFR 11.89)
§ 39.13 of Part 39 of the Federal Avia
tion Regulations is amended by add
ing the following new airworthiness 
directive:
Aer Pegaso C.A.R.M.A.M. Applies to Aer-

Pegaso Model M.100S and C.A.R.M.A.M.
Model M.200 gliders.
Compliance is required within the next 25 

hours’ time in service after the effective date 
of this AD, unless already accomplished.

To detect improper installation of the 
horizontal stabilizer to the glider, accom
plish the following:

(a) Install an inspection window on the 
left side of the dorsal fin to allow visual 
confirmation of the elevator “quick discon
nect*’ attachment and paint the two plates of 
the elevator control transmission fork in 
accordance with Aer-Pegaso Technical Bul
letin N.10/M-100S, dated September 26, 1960, 
or an FAA-approved equivalent.

(b) Install the following placard in the 
cockpit in clear view of the pilot:

“Before the first flight after rigging the 
tailplane to the fuselage, look through the 
inspection window located on the left side 
of the dorsal fin and visually confirm that the 
end (ball bearing) of the elevator control 
lever is correctly engaged in the correspond
ing fork of the elevator control transmis
sion. To do this, it may be necessary to move 
the control stick in the longitudinal direc
tion in order to bring the lever end into view 
through the window. If the rigging is cor
rect, the ball bearing will appear between the 
fork sides.”

This amendment becomes effective 
November 23,1969. -
(Sec. 313(a), 601, 603, Federal Aviation Act 
of 1958, 49 U.S.C. 1354(a), 1421, 1423; sec. 
6(c), Department of Transportation Act, 49 
U.S.C. 1655(c))

Issued in Washington, D.C., on No
vember 10, 1969.

R. S. Sliff, 
Acting Director, 

Flight Standards Service.
[F.R. Doc. 69-136159; Filed, Nov. 17,'1969;

8:46 a.m.]

SUBCHAPTER E— AIRSPACE 
[Airspace Docket No. 69-WE-79]

PART 71— DESIGNATION OF FEDERAL 
AIRWAYS, CONTROLLED AIRSPACE, 
AND REPORTING POINTS

Alteration of Control Zone
The purpose of this amendment to 

Part 71 of the Federal Aviation Regula
tions is to alter the time of designation of 
the Santa Rosa, Calif., control zone.

The Santa Rosa control zone is pres
ently designated from 0600 to 2200 hours 
local time daily. Due to changes in air
craft activity, the hours of operation of 
the Santa Rosa Tower will be changed to

0700 to 2300 hours local time daily. 
Therefore, action is taken herein to re
designate the effective hours of the Santa 
Rosa control zone coincident with those 
of the control tower.

Since this amendment is minor in na
ture, notice and public procedure hereon 
are unnecessary.

In consideration of the foregoing, Part 
71 of the Federal Aviation Regulations is 
amended as hereinafter set forth, y

In § 71.171 (34 F.R. 4557) the Santa 
Rosa, Calif., control zone is amended by 
deleting“* * * 0690to 2200hours * * *” 
and substituting “* * * 0700 to 2300 
hours * * *” therefor.

Effective date. This amendment shall 
be effective 0901 G.m.t., December 11, 
1969.

Issued in Los Angeles, Calif., on No
vember 4,1969.

Lee E. W arren,
Acting Director, Western Region.

[F.R. Doc. 69-13660; Filed, Nov. 17, 1969;
8:46 a.m.]

[Airspace Docket No. 69-CE-106]
PART 71—  DESIGNATION OF FEDERAL 

AIRWAYS, CONTROLLED AIRSPACE, 
AND REPORTING POINTS

Alteration of Transition Area
The purpose of this amendment to Part 

71 of the Federal Aviation Regulations is 
to alter the Wolf Point, Mont., transition 
area.

The Wolf Point Airport, Wolf Point, 
Mont., has been renamed Wolf Point In
ternational Airport. Therefore, it is nec
essary to alter the Wolf Point transition 
area which presently refers to the airport 
as Wolf Point Airport to reflect the air
port change of name. Action is taken 
herein to reflect this change.

Since this change is minor in nature 
and imposes no additional burden on any 
person, notice and public procedure 
hereon are unnecessary.

In consideration of the foregoing, Part 
71 of the Federal Aviation Regulations is 
amended effective immediately as here
inafter set forth:

In §71.181 (34 F.R. 4637), the Wolf 
Point, Mont., transition area is altered by 
deleting “Wolf Point Airport” in the text 
and substituting therefor “Wolf Point 
International Airport”.
(Sec. 307(a), Federal Aviation Act of 1958, 
49 U.S.C. 1348; sec. 6(c), Department of 
Transportation Act, 49 U.S.C. 1655(c))

Issued in Kansas City, Mo., on Octo
ber 22,1969.

Robert I. G ale, 
Acting Director, Central Region.

[F.R. Doc. 69-13661; Filed, Nov. 17, 1969;
8:46 am.]

[Airspace Docket No. 69-WE-65]
pa rt  71— d es ig n a t io n  o f  fed er a l

AIRWAYS, CONTROLLED AIRSPACE, 
AND REPORTING POINTS
Designation of Transition Area

On September 20,1969, a notice of pro
posed rule making was published in the
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